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GOOD ROADS IN RELATION TO FARM VALUES. 
The value of a farm is determined to a large extent 
by its accessibility. Given similar conditions of soil, 
climate and demand for produce, and the land that is 
favored with the best transportation facilities, whether 
by rail, road or river, will bring the best price per 
acre when put upon the market. The homestead 
claim of the pioneer, set far back in the virgin forest, 
has a value that is measurable by the daily necessities 
of the owner and his family. A farm which is located 
within a few miles of a railroad or a thriving city, 
where the conditions are normal, that is to say, where 
the rates are reasonable and the market not over- 
supplied, will have a value directly proportional to the 
condition of the wagon roads by which it is ap- 
proached. 

In view of these self-evident but too easily forgotten 
facts, the growing agitation in favor of building better 
roads has a deeper significance and will have a more 
widespread effect than is generally supposed ; for, as 
soon as the people begin to realize that the question 
is an economic one that vitally affects our national 
prosperity, we may look for a thorough reform in the 
present methods of road building, so far, at least, as a 
large number of the States are concerned. 

At the same time it must be borne in mind that the 
construction of good roads in this country is a very 
different task from that presented in the more thickly 
peopled countries of Europe. The vast extent of the 
country and the comparative sparseness of the popu- 
lation render it unnecessary and indeed impossible to 
cover the United States with a network of such mag- 
nificent roads as are found, for instance, in France, 
England or Germany. The same conditions which 
obliged the engineer to build our pioneer railroads on 
lines of the strictest economy have governed the con- 
struction of our country roads. It may be safely said, 
however, that both railroads and wagon roads were 
built with the expectation that they would be subse- 
quently revised and improved in their location and 
construction. This revision has already taken place or 
is now being carried out on the railroads, and the im- 
provements are being made as fast as the increase in 
the traffic will justify it ; but it must be confessed that 
the phenomenal increase in the wealth of the country 
has not been followed by any proportionate improve- 
ment in the condition of our country roads. After 
making all due allowances for the vast extent of the 
United States, the large size of the farms and the great 
distances to be traversed, it must be admitted that our 
highways, taking the average throughout the country, 
are a distinct reproach to the otherwise highly devel- 
oped civilization of the United States. 

This statement is made with the knowledge that some 
of the States have already begun the work of reform in 
good earnest, and can show as the result of it a system 
of first-class roads that is extending every year ; but of 
several of the States it must be admitted that they are 
building and repairing roads to-day according to the 
primitive methods which were adopted by the original 
settlers half a century ago — methods which were neces- 
sary and adequate then, but are wasteful and inefficient 
to-day. 

When the level prairie lands of the West were settled 
and devoted to wheat raising, the roads were frequently 
laid out with a width of eighty feet, and the process of 
road making consisted in merely plowing up the soil 
on each side and scraping it to the center to form a 
raised roadbed. This provided a cheap road, sufficient 
for the light and infrequent traffic of pioneer days ; 
but with the settling of the country and the increase 
in the number and weight of vehicles, these roads have 
proved to be altogether inadequate, especially in the 
alluvial soils which are common in the wheat raising 
districts alluded to. The fall and winter rains and the 
narrow tires of the heavily loaded wheat wagons quickly 
turn the so-called road into a mere mud track, with the 
immediate result that the hauling capacity of the 
teams is reduced one-half, and the cost of transport and 
the value of the season's crop are proportionately af- 
fected. 

Now it is a question well worth consideration whether 
one mile of good, durable macadam road is not worth 
considerably more in such a district, than five miles of 
plow and scraper road that will go to pieces under one 
winter's travel. There is food for thought in the fact 
that the cost of a few years of this temporary work would 
have supplied such districts as these in question with 
permanent highways, whose cost of maintenance would 
be certainly no greater and possibly less than that of 
the present dirt roads. The mere turning over of the 
soil is an expedient of doubtful utility at the best, and 
it is a question whether it would not be good economy 
to concentrate the labor and material which are now 
practically wasted in patching a given stretch of road 
in producing permanent results on a smaller section 
of it, 

A thoroughly well built macadam road will cost, on 
an average, about $5,000 per mile, this estimate being 
subject, of course, to considerable variation, according 
to local conditions, such as are due to the nature of 
the country and the cost of labor and material. In the 
more thickly settled and wealthy Eastern and Middle 



States the expediency of building all the main roads 
and many of the by-roads with a macadam or telford 
surface admits of no debate, and its effect in raising 
the price of farm lands or cheapening the cost of farm 
products, or both, would be certain and immediate. 

Scarcely less important than the question of surface 
is that of the grades; for it is evident that the existence 
of but one steep hill between a farm and the railroad 
may reduce by one-half (no matter how excellent may 
be the surface of the road) the loads that can be hauled. 
The location of many of our present roads was deter- 
mined over a century ago, when economy of first cost 
was a strict necessity, and, consequently, all heavy ex- 
cavation and embankment were avoided. They were 
frequently built with excessive grades, which remain 
to this day a hindrance to traffic and a constant check 
upon the development of the districts affected. 

No discussion of the cause of good roads can fail to 
make reference to the powerful stimulus which it has 
received from the development and popularity of the 
bicycle. Good roads are the necessary concomitant of 
a perfected " wheel," and the fascinating pastime is 
making zealous converts to the cause of better roads 
who would give it but little thought as a mere econo- 
mic question. There is a danger, however, lest effort 
from this quarter should be directed merely to the con- 
struction of bicycle side paths, to the neglect of the 
more serious problem of building permanent highways. 
The profit of the farmer and the pleasure of the wheel- 
man can both be subserved by building once and for- 
ever first-class macadamized roads, and the union of 
such powerful interests would materially hasten their 
ultimate construction. 



AN INTERESTING POINT IN LOCOMOTIVE HISTORY. 

A curious instance of the facility with which a seri- 
ous error may find its way into the historical records 
of mechanical engineering is found in the celebrated 
Nasmyth sketch of Stephenson's locomotive, the 
Rocket. This engine is in some respects the most 
famous historical steam engine in the world, and great 
care has been exercised during the last twenty-five 
years in gathering up all possible information regard- 
ing the details of its design, and giving an exact repro- 
duction of the engine as it appeared on the day of the 
famous Rainhill trials in 1829. These illustrations are 
familiar to the majority of our readers, and although 
they may vary in slight details, they all show the fami- 
liar features, such as the inclined cylinders, the lofty 
smoKestack issuing directly from the front end of the 
boiler, the sloping fire box, and the rude tender, con- 
sisting of a cask of water carried on a four wheeled 
truck. 

On July 26, 1884, Mr. James Nasmyth, who is famous 
as the inventor of the steam hammer, wrote a letter to 
The Engineer, inclosing a pencil sketch which he said 
he had made of the Rocket over fifty years before, as 
it stood on the rails in the year 1830, or one year sub- 
sequent to the Rainhill trials. Mr. Nasmyth was a 
good freehand draughtsman, and the sketch had evi- 
dently been made with considerable attention to detail. 
This fact made all the more remarkable and puzzling 
the astonishing change which the Rocket appeared to 
have undergone in a brief twelve months. The smoke- 
stack had been cut down and now projected from the 
top of a smokebox ; the wooden driving wheels had 
been replaced by others of cast iron ; the cylinders had 
been brought down to a nearly horizontal position ; 
the sloping fire box had been entirely remodeled, and 
the crude tender had given place to one of a very neat 
and greatly superior design. 

As may well be imagined, the publication of this: 
sketch brought forth a mass of correspondence, which 
went to show that, between the Rainhill trial in 1829' 
and the opening of the Liverpool and Manchester Rail- 
way in 1830, seven other engines were constructed by 
the Stephensons, and that when Nasmyth went down 
to see the much-talked-of locomotive, he probably 
came upon one of these later and improved machines, 
and was told that that was the Rocket. The sketch 
was made by Nasmyth in good faith and labeled 
Rocket, whereas in reality it represented an improved 
Rocket, and probably the Phoenix, the first of the seven 
new locomotives above mentioned. 

In order to assist its readers in clearing up the diffi- 
culty, The Engineer published a reproduction of the 
Nasmyth drawing and labeled it the Rocket, 1830. 
Subsequently, it would appear, The Engineer's engrav- 
ing came to the notice of some imaginative artist, who 
proceeded to make a highly fanciful picture, placing 
in the background a typical wayside inn with the soon- 
to-be-superseded stage coach standing at the main 
entrance. The picture was published in the form of a 
colored plate by the Leadenhall Press, of London, and 
some party, thinking, doubtless, that the date 1830 was 
an error, changed it to 1829. The fiction was now 
complete. 

The reproduction of this plate in the issue of the 
Scientific American Supplement of January 30, 
1897, has called forth an explanatory letter from a 
correspondent, in which the origin of the Leadenhall; 
Press engraving is explained. The letter, together with 
illustrations of the actual Rocket of 1829 and the sup* 
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posed Rocket of Nasmyth's sketch, will be found in 
the current issue of the Supplement. 

The incident Larries a special interest at the present 
time, when the advisability of gathering up and piecing 
together the all too scanty scraps of locomotive history 
is being strongly urged on both sides of the Atlantic. 



A NEW PROCESS OF PRODUCING PHOTOGRAPHS IN 
COLORS. 

In a paper read before the Society of Arts, February 
24, 1897, by Sir Henry Trueman Wood, secretary of the 
society, on " The Production of Color by Photographic 
Methods," he describes the recent process invented by 
Dr. Adrien Michel Dansac and Mons. V. Chassagne and 
called "Chassagne's color process," as follows: 

"The process, so far as we know it, is as follows : A 
negative is taken on an ordinary gelatine plate, which 
has been prepared by treatment with a solution, the in- 
gredients of which are unknown. The negative thus 
obtained shows no trace of color, and appears in all re- 
spects like any other photographic negative. From it 
a print is taken on ordinary albumenized silver paper, 
which has been treated with the before mentioned so- 
lution ; or if a transparency is desired, on a gelatine 
plate prepared in the same manner as that which was 
used for the negative. This print shows no trace of 
color either by reflected or transmitted light. The 
print when dry is washed over with the solution, and 
is afterward treated successively with three colored so- 
lutions — blue, green, and red — the operation being con- 
ducted in a bright light. As the solutions are applied 
the print gradually takes up its appropriate colors, the 
intermediate tints being, it is supposed, produced by a 
mixture or combination of the three primaries. That 
a yellow color should be produced by a combination of 
what are presumably green and red pigments is not in 
accordance with expectation, for though red light and 
green light when superimposed produce yellow, we do 
not get yellow by mixing red and green coloring mat- 
ters. Probably the yellow is produced by the applica- 
tion of a yellow dye mixed in the green solution, and 
not by a combination of colors. 

" It is to be noted that the process is not one for the 
direct reproduction of natural colors. It is rather one 
for treating a photographic print in such a way that it 
enables it, one might say, to automatically paint itself, 
to take up in the proper parts the colors which are re- 
quired, rejecting them in the parts where they are not 
required. How this is effected is at present a mystery, 
and perhaps with the limited amount of information 
available it is not worth while speculating upon it. How 
a monochrome negative can confer on a monochrome 
print this power of selective absorption has yet to be 
explained. I can offer no suggestion on the subject. 
I am informed that a negative of special character is 
required to produce the colored positives, and that is 
all I know about it. 

" The results certainly are produced, and there seems 
no reason to doubt the good faith of those who state 
they were produced in the manner described. Of 
course when we are thus asked to accept facts without 
receiving an explanation of them, we require, as I said 
before, very strong evidence that the facts are genuine. 
Examination and experiment, so far as they have yet 
gone, have thrown no doubt on the statements made, 
and the inventor, I wish to say most distinctly, has 
offered every facility for inspection so long as the 
secret of his materials is respected. Sufficient time has 
not elapsed for crucial tests to be made, but we may 
reasonably expect that the process will stand those tests 
as well as it has those to which it has been submitted. 
"I have myself seen the colors applied in the way I 
have described, and the promised results produced. 
Mr. Herbert Jackson and myself took negatives on 
Mons. Chassagne's plates of various test objects. Mr. 
Jackson was afterward kind enough to make some 
positives from these plates, and neither negative nor 
positive was touched, or I think seen, by Mons. Chas- 
sagne, until we placed them in his hands that they 
might receive their final treatment. On the applica- 
tion of the coloring solutions, we saw that the proper 
colors were produced. 

" Photographically the results we obtained were very 
poor ; the prints were extremely thin and unsatis- 
factory, as was not to be wondered at, since the nega- 
tives were taken on a dull, foggy day. Nevertheless 
they showed a great deal more than traces of the 
proper colors. A blue china vase, with a piece of red 
ribbon tied round it, and containing a bunch of 
flowers, was reproduced with perfect accuracy, though 
the image was thin and faint. An Indian brass pot 
showed not only the yellow color of the brass, but also 
distinctly metallic luster. Altogether I can only say 
that the results of these experiments, so far as they 
went, satisfied myself, and I think the others who saw 
them, that the results were produced in the manner 
described. Were it not for the novelty of the process, 
and the difficulty of accounting for its results, it 
would be accepted without hesitation. Whatever hesi- 
tation exists is, after all, but a testimony to its im- 
portance. 

"I have been taken to task by some of my friends for 
accepting results so remarkable without evidence more 



substantial. I can only say that I think any of you 
who saw the process carried out would have arrived at 
the conclusions at which I arrived. All evidence is a 
contest of opposite improbabilities. It seemed to me 
more probable that the colors were produced in the 
manner stated than that the prints were first painted 
by hand, then bleached and then the colors restored 
under my eyes by the application of some mordant ; or 
that the operator, who seemed to be sluicing and dab- 
bing his color all over the print, was really painting it 
on in the proper places. 1 can think of no other alter- 
native. Still I freely admit I shall myself like further 
proof. I look forward shortly to being supplied with 
the materials, and I shall not be absolutely happy until 
I have myself produced something which — however in- 
ferior it may be to the very beautiful examples we have 
here to-night — shall yet show the colors of an original 
subject taken by myself. 

"In a secret process such as this it does not seem worth 
while to speculate. Because it is a waste of time 
guessing how results are produced that we may expect 
to have fully described to us in a short time." 



PROF. CROOKES ON THOUGHT TRANSFERENCE. 

No man of science has contributed anything to the 
recent discussion of scientific subjects which will ap- 
peal more plausibly and more entertainingly to the 
public imagination than has Prof. William Crookes, 
F.R.S., in his recent presidential address delivered 
to the Society for Psychical Research. Prof. Crookes 
occupies so distinguished a position in the scien- 
tific world that he is entitled to the most serious 
consideration, even though the mind, filled with pre- 
conceived theories, seems to reject his arguments. His 
logic is strong and he makes an excellent point in 
devoting great attention to clearing away the " scien- 
tific superstitions" which may act as stumbling blocks 
to possible coadjutors who might otherwise trust them- 
selves on the new and illimitable road which the 
society is endeavoring to open. 

Psychical science was, he said, the embryo of some- 
thing that might in time dominate the whole world of 
thought. Human ignorance beset research in this di- 
rection with many difficulties, but conscious ignorance 
was a healthful stimulant if it led to the conviction 
that one could not possibly lay down beforehand what 
did not exist in the universe or what was not going on 
in the world. One of the greatest thorns in the path 
of the society was the fact that very many people 
started with certain presuppositions depending upon a 
too hasty assumption that we knew more about the 
universe than really was known. 

Addressing those who not only took too terrestrial a 
view, but who even denied the possibility of an unseen 
world existing at all, Prof. Crookes said he would like 
to point out to them the difference in the apparent 
laws of the universe which would follow upon a mere 
variation in size of the observer of them. Following 
this idea out, he imagined, first, a homunculus of 
microscopic size. Prof. Crookes puts his imaginary 
homunculus on a cabbage leaf and speculates as to 
what would be the Liliputian philosopher's conception 
of the shape of the world, the laws of nature, and the 
scheme of the universe. The motes dancing in the 
sunshine would be to him " cumbrous objects like 
portmanteaus flying through the air." He would be 
terrified by the tiniest insects. Next the professor 
gives as an example a human being of enormous 
magnitude, showing by familiar illustrations how the 
supposed laws of matter and of the universe would 
appear to such beings to be quite different from those 
now accepted. Was it not possible, he asked, that we 
also, by the mere virtue of our size and weight, might 
fall into misinterpretations of phenomena ; and that 
our boasted knowledge might be simply conditioned 
by accidental environment, and therefore liable to a 
large and hitherto unsuspected element of subject- 
ivity ? 

Having cleared the way by means of ingenious specu- 
lations for his invasion from the domain of physics into 
the region usually regarded as that of metaphysics, 
Prof. Crookes discloses his wave law theory. It is an 
extension of the well known natural law under which 
sound is conveyed by vibrations of the atmosphere 
and light by the vibrations of the thinner ether. He 
presents an interesting calculation of the number or 
rapidity of these vibrations. 

Was it inconceivable, he said (after making an 
elaborate calculation as to the vibrations which pro- 
duce sound and light), that intense thought, concen- 
trated by one person upon another with whom he was 
in close sympathy should induce a telepathic chain 
along which brain waves should go straight to their 
goal without loss of energy due to distance? Such a 
speculation was, he admitted, new and strange to 
science ; it was at present strictly provisional, but he 
was bold enough to make it, and the time might come 
when it could be submitted to experimental tests. 



Any dealer in calcium carbide would do well to 
advertise the article in the columns of this paper. 
Letters of inquiry for it come to this office every 
day, and some days several are received. 



RECENT PATENT AND TRADE MARE DECISIONS. 
Adams v. Kinzer & Jones Manufacturing Company 
(U. S. C. C. A., 3d), 76 Fed., 800. 
Moulds for Casting Tubular Articles. — The Adams 
patent, No. 465,771, for moulds for casting tubular 
articles, consisting in the use of a runner extending 
through the sand into which the metal is poured so that 
it wells up into the mould from below, does not cover 
a device such as is shown in Fig. 3 of that patent, 
which is designed for a pattern that is straight or 
tapers toward the lower end and can wholly be drawn 
from the upper end. 

Edison Electric Light Company v. Kaelber (U. S. C. C, 
N. Y.), 76 Fed., 804. 

Suit for Infringement Against an Agent. — In this 
case Kaelber was sued in New York as the agent of the 
Western Electric Company, a non-resident corpora- 
tion, upon the theory that a contract for the installa- 
tion of an electric plant within the jurisdiction had 
been awarded to the Western Electric Company, 
which, if performed according to the specification, 
would involve infringement. Kaelber in his answer 
upon oath denied infringement, and there was no 
proof that the plant had been installed. All that was 
proved was the statement of a witness that the con- 
tract was awarded to the Western Electric Company, 
through its agent, Mr. Kaelber. The court held that 
there was not sufficient proof of infringement, as the 
experts on either side were equally positive in assert- 
ing and denying that the performance would involve 
infringement, and also that there was not sufficient 
proof that Kaelber was connected with such infringe- 
ment. 
Dodge v. Post (U. S. C. O, Ohio), 76 Fed., 807. 

Separable Pulleys. — The Dodge and Phillion patent, 
No. 260,462, for a separable pulley, in which the meeting 
ends of the rim are in contact and the meeting faces of 
the spoke bar and hub are slightly separated, so that 
they may be compressed by clamp bolts upon the shaft, 
has been held valid and infringed. 

Evidence of Prior Use. — The defense of prior use 
must be established beyond a reasonable doubt, the 
proof must be as explicit and convincing as that re- 
quired to convict a person of crime, and a fair doubt of 
the reliability of the testimony or an inherent improba- 
bility in the story told is sufficient to dispose of the de- 
fense. 

What Amounts to Invention. — In determining 
whether an alleged improvement is an invention, a fact 
tending to show invention is that the device, when 
first presented to those skilled in the art, was pro- 
nounced inoperative and its adoption was refused until 
the inventor overcomes such distrust and disfavor by 
actual test and use. In addition to this, the fact that 
the device went into general use and the demand for it 
steadily increased until they were manufactured in 
very large numbers is evidence tending to show the 
presence of invention. 

Mast, Foos & Company v. Iowa Windmill and Pump 
Company (U. S. C. C. A., 8th), 76 Fed., 816. 

Pumps. — The Bean reissue patent, No. 8,631, is void 
for laches in applying for the reissue, which enlarged 
the claims so that they included a subsequent construc- 
tion. 

Delay in Applying for a Reissue Patent. — A delay 
of nearly three years in applying for a reissue enlarg- 
ing the claims of a patent renders such reissue void, 
where in the meantime a new device has come into use 
not covered by the original claims but which is brought 
within the claims of the reissue. 

Baldwin v. Kresl (U. S. C. C. A., 7th), 76 Fed., 823. 

Cigar Moulds.— The Miller & Peters patent, No. 258,- 
940, is void for want of invention, in view of the prior 
art and as being for a mere change of degree without 
change of function. 

Pleading of Defense of Want of Invention. — The de- 
fense of want of invention, including the right to show 
the prior state of the art, need not be set up in the an- 
swer, as it is always open for the defendant. 
Rowlett v. Anderson (U. S. C. C, Ind.), 76 Fed., 827. 

Lawn Mowers.— The Rowlett patent, No. 383,829, for 
a ratchet mechanism in lawn mowers, has been con- 
strued as to claims 2, 3, 4, 5, and 8 and limited to the 
specific combination claimed or its fair equivalent. 

Extensive Use as Evidence of Invention. — The fact 
that a machine or device has met with general favor 
and acceptance by the trade is not of persuasive force 
in favor of a broad construction, when, in view of the 
prior art, there is no doubt about the limitations 
that must be placed upon the claims. 

■ m i t > m 

LUTHER HENRY TUCKER. 

The agriculturists throughout the country will regret 
the death of Mr. Luther H. Tucker, senior editor and 
proprietor of the Cultivator and Country Gentleman, 
of Albany, N. Y., on February 23. For many years he 
conducted this eminently popular paper devoted to 
the interests of farmers and stock breeders. 

Mr. Tucker was born at Rochester, N. Y., in 1834, and 
graduated at Yale College. At an early age he adopted 
journalism as his profession, and pursued it to the end 
of his life. 
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A TWIN HOUSE. 

We present an engraving of a most excellent design 
for a pair of houses, built of stone and mortar, and em- 
bracing a new idea in twin houses. The buildings 
have been recently erected for the Overbrook Farms 
Company, at Overbrook, Pa. The design is treated in 
the English Gothic style of architecture. It has many 
unique features, and the most striking and novel one is 
the verge boards at gables, which are very handsomely 
cut and executed. The brick wall rising up through 
roof and between the buildings is a dividing line, and 
according to the ordinance of Philadelphia. The first 
story is built of Chestnut Hill granite of a bluish gray 
color; the second story is plastered. The gables are 
beamed, forming panels which are filled in with simi- 
lar plaster work. The roof is shingled and finished 
natural. 

Dimensions : The front is 100 feet, including both 
houses, and the depth 35 feet, exclusive of piazzas. 
Height of ceilings : Cellar, 7 feet ; first story, 9 feet 6 
inches ; second, 9 feet ; third, 8 feet 6 inches. Both 
houses are trimmed alike, so a description of one will 
suffice for the other. The plan is most excellent, and 
the apartments are so arranged as to be provided 
with light and ventilation at both ends of the room. 
The vestibule is paneled in oak and provided with 
a tiled mosaic floor. Hall is trimmed with oak, and 
is furnished with a paneled wainscoting and ceiling 
beams. It contains a nook, separated by a spindle 
transom and archway, and provided with a paneled 
seat and an open fireplace built of brick and fur 
nished with a tiled hearth and a mantel made from 
special design. 

The staircase is a very handsome one, and is fitted 
up with carved newel posts, balusters and rail ; it is 
lighted effectively by stained glass window on first 
landing. Parlor is treated in white and gold, and is 
furnished with a fireplace with tiled hearth and facings, 
and a mantel to correspond with the trim. Dining room 
is trimmed with oak. It has a paneled wainscot and 
seat. Kitchen is isolated from the other apartments 
by the butler's pantry and rear hall, which is a good 
feature. This kitchen is trimmed and wainscoted with 
yellow pine, and is fitted up complete with the best 
modern conveniences. The second floor is trimmed 
with sycamore, and it contains four bedrooms, closets, 
and bathroom, the latter tiled and furnished with the 
usual fixtures and exposed plumbing. Third floor con- 
tains two bedrooms and trunk room. Cemented cellar 
contains laundry and other necessary apartments. The 
house is electric wired for call and light, and is heated 
by the central plant. Cost $15,000. Mr. W. L. Price, 
731 Walnut Street, Philadelphia, Pa., was the architect. 

Our engraving was made directly from a photograph 
of the building, taken specially for the Scientific 
American Building Edition. 



A BICYCLE SKIRT PROTECTOR. 
A bicycle attachment to prevent mud from being 
thrown by the rear wheel on the rider, and to protect 
the skirts of a lady, preventing their being blown 
about by the wind or being caught in the chain or 
wheel, is shown in the accompanying illustration, and 
has been patented in the United States and Eng- 
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MeNAUGHTON'S BICYCLE ATTACHMENT. 



land by John G. McNaughton, of Salisbury, N. C. 
It consists principally of a mud guard, prefer- 
ably made in the form of an eagle bending over- 
the rear wheel, with his head pointing rearward and 
his wings extending outwardly on each side. It is 
rigidly mounted on the frame, and the wings are 
hinged and provided with springs to keep them dis- 
tended, while allowing them to fold inwardly should 
the bicycle fall on its side. Just back of the crank 
axle are bearings in which are hinged legs, preferably 
made of a continuous U-shaped bar, the legs simulating 
to some extent those of an eagle, and having at their 
extremities claws grasping bearing blocks to contact 
with the ground and hold the bicycle upright when 
still, while also adapted to serve as brakes when it is 
desired to stop the machine. Rigidly attached to the 
middle portion of the bar forming the legs is an elbow 
connected to a slide rod, and the latter is connected to 
a hand lever fulcrumed in convenient reach of the 
rider, whereby the legs may be thrown down to 
serve as a brake, or as supports when the rider dis- 
mounts. 



A Curious Electrical Accident. 

The power house at Thirteenth and Mount Vernon 
Streets, Philadelphia, from which the Union Traction 
Company operated a half dozen of its lines of trolley 
cars, was destroyed by fire on the evening of March 3. 

About 6 o'clock some of the employes were swinging 
a big crane around, and the iron chain hanging from 
the arm struck a generator. The blow smashed the 
generator and a violent explosion followed. The break- 
ing of the generator blew out every circuit and wrecked 
all the dynamos which were running. 

Following the explosion, fire started and gutted the 
building and destroyed the eight dynamos or rendered 
them useless. The dynamos were the property of the 
Westinghouse Electric Company, as the traction com- 
pany said that they were not working properly, and 
had therefore never accepted them, and the Westing- 
house Company were running them at their own ex- 
pense, pending some decision in the matter. The loss is 
about $500,000, principally on the valuable machinery 
in the building. The power house was a large brick 
structure, covering a third of the block, and contained 
eight dynamos and other valuable machinery. 



Soldiers' Beds. 

The soldier's bed varies notably in the different 
European armies. According to Dr. Viry, the follow- 
ing are the principal varieties, in which, perhaps, we 
may see the reflection of national characteristics, says 
the Medical Record. In England the bed is hard ; the 
soldier lies on a thin mattress that rests on canvas 
stretched over a frame. In Spain the soldier has only 
a straw bed, but he is allowed besides this a pillow, 
two sheets, two blankets, and a covered quilt, some- 
times even a cover for the feet. It is almost sybaritic. 
In Germany and Austria he has a simple straw bed 
with one or two covers, neither sheet nor mattress. In 
Russia, until recently, the soldier slept with his clothes 
on, on a camp bed ; but now ordinary beds begin to be 
used — the result of contact with more civilized coun- 
tries. After this, it cannot be doubted that the French 
soldiers bed is the best of all, with its wooden or iron 
bedstead, a straw bed, a wool mattress, sheets, a brown 
woolen coverlet, and an extra quilt for cold weather. 
Thus the bed of the French soldier is the softest of all 
soldiers' beds, as that of the French peasant is acknowl- 
edged also to be the best of all European countries. 



A preparatory Antarctic expedition will start from 
Melbourne during the summer and will pass the winter 
on Victoria Land. The main expedition, with two 
ships, will set out after the return of the first expedition 
and will proceed southward along the meridian of 
Kerguelen Islands. One of the ships is to remain there 
while the other will attempt to reach the magnetic 
pole and the south pole. — Der Stein der Weisen. 
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A DOUBLE DWELLING HOUSE AT OVERBROOK FARMS, PA. 
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A FOLDING BICYCLE. 
The bicycle, as ordinarily constructed, has only one 
real fault, which is that it is a clumsy machine to 
transport. It is difficult to ship an uncrated bicycle 
by rail or water without its running some risk of being 
injured. The folding bicycle largely obviates 
this difficulty and also permits of the wheel be- 
ing stored in houses with great convenience, 
but the folding bicycle has another and often 
more valuable use. In France, where the bicy- 
cle has been made considerable use of in 
military maneuvers, the folding bicycle has 
been used with great success. The construc- 
tion of the ordinary bicycle, valuable as it is in 
transporting soldiers, becomes, as soon as he 
dismounts, a hindrance to his motions and a 
burden which cannot be carried with ease, but 
must be trundled along. 

Under such circumstances it is difficult to 
see how a soldier can handle a gun. If he lays 
his bicycle upon the ground, it runs a great 
risk of being injured and would offer an im- 
pediment to the free movement of the troops, 
and, if surprised by the enemy, it may cost him 
the loss of it ; like a rider without a horse, he 
would be very liable to be captured. Mili- 
tary bicycles often have to be transported very 
long distances through woods and swamps and 
hoisted over hedges and walls. The difficulty 
appears to have been solved by causing a ma- 
chine to be constructed which can be carried by 
man when man cannot be carried by the ma- 
chine. Various devices have been made to 
permit this folding. We illustrate an Ameri- 
can invention of this class, the wheel in our 
engraving being made by the Dwyer Folding 
Bicycle Company, of Danbury, Conn. We il- 
lustrated the folding military bicycle of Capt. 
Gerard in our Supplement, No. 1044. This 
bicycle has been put to actual use in military 
maneuvers and has been found very satisfac- 
tory. The Dwyer machine is arranged so that 
both diamond and drop frame wheels can be 
built capable of folding. 

In the diamond frame wheel the joint is ar- 
ranged in the middle of the frame, and in the 
drop frame wheels a similar plan is employed. The 
wheel is manipulated as follows : Stand on the left side 
with the left hand on the handle bar (to keep the front 
wheel from falling around) and the right hand on rear 
brace. Then press bolts forward and into recesses in 
locking tube, and with right hand lay rear wheel 
around against the front. If an ordinary handle bar is 
used, set the handle bar and saddle so that the handle 
bar will go under or over the horn of the saddle. 
Special handle bars make the folding more compact. 
The military wheels are especially ingenious and do not 
differ much in appearance from the ordinary drop 
frame wheel. It 
is the work of an 
instant to fold the 
bicycle. The sol- 
dier can then 
have free use of 
his hands to as- 
sist him in climb- 
ing or handling 
his gun while the 
wheel is hung over 
his shoulder. The 
folding bicycle 
proves especially 
valuable to those 
who wish to make 
excursions on 
boats and cars. 
The wheel can be 
folded up and 
placed in the cab- 
in of a very small 
yacht. The fold- 
ing bicycle is es- 
pecially conven- 
ient when it is 
desired to take it 
into the house, 
and the wheel i.-. 
reduced to so 
small a compass 
that it can be 
readily packed in 
a trunk or box. 
The wheel has as 
much strength as 
the ordinary bicy- 
cle and it weighs 
only twenty-five 
pounds. 



AN ELECTRIC HANSOM. 

During the past year we have received hundreds of 
letters regarding horseless carriages. These letters have 
come from all over the civilized world. The corre- 
spondents have usually either anxiously inquired 




THE DWYER FOLDING BICYCLE. 

whether the automobile vehicle was in reality a practi- 
cal means of transportation or where such vehicles 
could be purchased. 

The number of American built motor carriages which 
have been offered for sale has been small, and the few 
manufacturers who have pretended to do any business 
have been somewhat reluctant to put carriages upon 
the market. In this respect they have been wise, and 
their action will only result in doing good to the mo- 
tor industry. In its present state of development the 
horseless carriage can hardly be trusted in the hands of 
those who have not some acquaintance with machinery 



The Chilean 

government tele- 
graph lines com- 
prise 7,500 miles. 




THE NEW ELECTRIC HANSOM CABS IN USE IN NEW YORK CITY 



or those who may not be favorably disposed toward the 
new vehicle. The three races which have been held in 
America have had the effect of awakening public in- 
terest in the subject, if they have subserved no other 
useful purpose. If the manufacturers had greater capi- 
tal at their command, the perfecting of their 
p^S] machines would have proceeded at a more rapid 
rate, but the results would probably not have 
been more satisfactory. We are glad to be 
able to chronicle the fact that for the first time 
in America the horseless vehicle has now entered 
into competition with the public cab in the city 
of New York. 

The Electric Carriage and Wagon Company, 
which has offices at 66 Broadway and a depot 
where cabs may be hired at 140 West Thirty- 
ninth Street, has now several electric hansom 
cabs which will be hired at the legal rate of 
the public cabs. In a short time twelve of 
these vehicles will be at the disposal of the 
public and an electric brougham will probably 
be added. It will be little wonder if the public 
does not take favorably to these handsome vehi- 
cles, which seem the perfection of the carriage 
maker's art. 

Unlike the ordinary hansom cab, they are 
mounted on four wheels. To an ordinary cab 
body a battery box is attached, forming an 
extension in the rear. Upon this is situated 
the seat for the driver. The weight of the 
carriage is about 2,500 pounds, the weight of the 
batteries alone being from 800 to 900 pounds. 
The diameter of the large wheels is 43 inches, 
while the diameter of the small wheels is 32 
inches. The wheels run on ball bearings that 
have tangent wire spokes, steel rims and thick 
pneumatic tires. Each of the front wheels is 
connected wfth a motor of the Lundell type, of 
nominal \% horse power. Each motor is in- 
closed in an iron case and drives each wheel 
independently. The pinion from the armature 
shaft meshes with the internal gears of the 
wheels. The internal gears permit of turning 
corners with ease. The storage batteries which 
are used are supplied by the Electric Stor- 
age Battery Company, of Philadelphia, Pa. 
They are chloride accumulators of 70 ampere hours 
capacity. It is arranged so that automatic connection 
is made when the batteries are run into the battery con- 
tainer, by means of contact plates, and fuses are pro- 
vided as a safeguard. The controller is situated at the 
left side of the driver's seat, so that it is easily manipu- 
lated with the left hand. There are three speeds for- 
ward and one speed backward. The first notch of the 
controller gives a speed of five miles per hour; the 
second notch, eight to ten miles; the third, thirteen to 
fifteen miles. Fifteen miles may be regarded as about 
the maximum speed which is desired or can be obtained 

with the hansoms. 
These speeds are 
obtained by vari- 
ous groupings of 
the batteries and 
motors in series 
and parallel. 

Directly in front 
of the driver is a 
lever which con- 
trols the steering 
mechanism, which 
is extremely inge- 
nious. The steer- 
ing is accomplish- 
ed by turning the 
rear wheels paral- 
lel with each other 
from a point di- 
rectly over the 
tread of the wheel. 
The wheels are 
connected by rods 
to a vertical lever 
of a convenient 
height to be ope- 
rated fro m the 
front seat of the 
carriage. In reali- 
ty the steering 
mechanism looks 
like an enormous 
hollow hub which 
turns freely, hori- 
zontally, upon the 
vertical rod which 
supports the body 
of t h e carriage. 
The steering me- 
chanism enables 
the carriage to be 
turned completely 
around in a very 
short space. 
A powerful roll- 
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er brake adds to the safety with which the carriage can 
be driven, but one of the things that is remarked by 
persons who ride for the first time in the horseless 
carriage is the ease with which it may be stopped. 
In this respect it compares very favorably with any 
horse vehicle. From the driver's seat the doors of the 
cab are also opened and shut and the electric light is 
turned on or off. An electric bell under the footboard 
gives warning of the approach of the almost noiseless 
vehicle, and when used with discretion will add very 
much to the safety of the carriage. 

Each of the carriage lamps has an incandescent 
lamp, and there is also an incandescent lamp in the 
cab, so that the passenger can sit and read if he desires. 
A speaking tube runs from the interior of the cab to 
the driver's seat, where the mouthpiece is secured by a 
holder, connection being made with a flexible tube. 
The attention of the driver of the carriage is attracted 
by a whistle which is actuated by a rubber bulb in the 
inside of the cab. This bulb forms the mouthpiece of 
the speaking tube, a plug being removed when con- 
versation is to be held with the driver. 

The motion of the cab is pleasant in the extreme. 
There is no vibration such as is often found in car- 
riages driven by one of the petroleum products. The 
ease with which the electric carriage can be started 
and stopped, the absence of vibration and disagreeable 
odors, are points in its favor. The batteries afford 
power sufficient to propel the carriage from 18 to 25 
miles on the level, depending upon the state of the 
road. With a private plant the batteries may be 
charged at an expense of from ten to twelve cents. 
The cost is increased where the electricity must be 
purchased. It is estimated that the carriage can be 
run at an expense of about a cent per mile. Riding in 
a hansom cab of this kind is pleasurable in the ex- 
treme. There is nothing whatever to interrupt the 
view of the passenger. 

The carriage proper was built by the Charles Caffery 
Company, of Camden, N. J., and the motors were 
built by the Interior Conduit and Insulation Company, 
New York City. The carriage was invented by Messrs. 
Morris & Salom, of Philadelphia, Pa. It will be re- 
membered that their " Electrobat " obtained the gold 
medal at the Chicago Times-Herald race in 1895 upon 
the following points, to quote from the report of the 
judges : " Safety, ease of control, absence of noise, 
vibration, heat, odor, cleanliness and general excel- 
lence of design and workmanship." We illustrated 
the " Electrobat " in the Scientific American for 
November 16, 1895. At the Providence race the 
Electrobat made five miles in 11 minutes 27 seconds, 
average 217, or at the rate of 26'2 miles per hour. 
The officers of the Electric Carriage and Wagon Com- 
pany are Isaac L. Rice, president ; W. W. Gibbs, vice- 
president ; and the superintendent of the new depot 
for horseless cabs is Edwin A. Adams. 



Electricity from Carbon Without Heat. 

In a paper read before the New York Electrical So- 
ciety Mr. Willard E. Case gave some interesting infor- 
mation and experiments on " Electricity from Carbon 
Without Heat," a subject which he has been studying 
for some years. The lecturer described the devices 
thus far employed to oxidize carbon without heat in 
the electric battery. 

The lecturer had his apparatus with him and per- 
formed experiments before the audience. He used a 
cell of his own invention. Plates of tin and platinum 
formed the electrodes, and the carbon being oxidized 
by contact with chemicals, electricity was produced, 
as was shown by attaching the wire from the cell to a 
motor. A thermometer applied at various stages 
showed that no heat was generated; hence, practically, 
the entire energy of the chemical charge was converted 
into electricity. Having concluded this experiment, 
Mr. Case brought out the possibility of the discovery of 
a method of obtaining electricity from carbon without 
heat, by following plans analogous to the method em- 
ployed by nature in the human system. He drew at- 
tention to the processes going on in animal organism by 
which the carbon is oxidized by the instrumentality of 
the haemoglobin of the blood, which acts as an oxygen 
conveyor. 

The point Mr. Case specially dwelt upon was that 
work in the direction of rendering the experiment of 
practical value lay in the suitable preparation of the 
carbon for the oxidizing material to act upon. 

The haemoglobin cell was a fine example of what 
many scientists have, for a long time, insisted upon, 
namely, that the closer the processes of nature can be 
approximated, the nearer and quicker they will come to 
attain their end. 



An Explosion Over the Subway at Boston. 

An explosion of gas which leaked from the two six 
inch mains which cross the Boston Subway for the 
trolley cars at the corner of Tremont and Boylston 
Streets occurred on March 4, killing six people and in- 
juring nearly fifty, some of whom are liable to die. 
The explosion sounded like the boom of a cannon, and 
it was followed by smoke and flames which shot up 
from the intersection of two of the busiest thorough- 
fares in the city. The explosion occurred just as three 
cars were close at the intersection of the streets. One 
car was almost exactly over the center of the excava- 
tion when the explosion came. 

The whole of the woodwork which is used as a 
bridge over the deep cutting at this place, was lifted 
into the air, carrying the car with it and taking along 
the two horses of a second car. Instantly the air was 
filled with debris. 

The first car, in which most of those that were killed 
were riding, no sooner fell back on the tracks than it 
broke into flames. A fire alarm was turned in, and 
soon a large rescue force was at the scene. Ambulances 
were also summoned, and one hundred and fifty police 
were required to keep back the crowd of people. The 
damage to the buildings in the neighborhood was quite 
considerable, many windows being broken. The exact 
cause of the gas explosion is unknown, but it was 
thought by some that it was started by a spark from 
the wheels of the electric car in contact with the rails. 
The mayor of Boston has ordered an investigation. 



Tempering a Spring. 

It is not every smith who knows how properly to tem- 
per a spring. It-is not a hard job to some smiths, but 
other smiths, professional and amateur, claim that it is. 
In getting ready to temper a spring, one should begin 
with the forging itself, for if that be not well done, no 
amount of" know how "can make a successful temper- 
ing. The forging should be done with low heats and 
light blows, and the steel should net be hammered while 
cold, with heavy blows at least. Avoid making hammer 
marks in the steel when forging, for, although such 
marks may be worked out, they do not add to the 
strength or long life of the spring. A good many 
failures of seemingly perfect springs could doubtless 
be traced to this little point in the forging. After 
the spring has been hammered to size, spend a little 
extra time in lightly hammering the steel when it is 
nearly cold — but don't strike hard. The light hammer- 
ing will toughen the steel and make a better spring. 
The outside surface or " skin " seems better adapted 
to spring work where the surface is hammered up, 
instead of being filed or ground. After the hammer- 
ing is done, polish the spring with a bit of emery 
paper. It is best not to put it on an e'eery wheel, 
for then the skin above mentioned would be destroyed. 
Sometimes, however, it is necessary to partly shape 
the spring by grinding ; but let this be done at an 
early stage of the job, so that the outside skin may 
be restored as much as possible. When ready for 
the hardening, there are two ways of doing the heat- 
ing — either by holding the spring over a clean fire 
with a small pair of tongs, keeping the spring high 
up so that it will heat slowly, or by first heating 
a heavy piece of iron red hot, and then placing the 
spring on that until the steel is heated. 

When the spring is fully and uniformly heated to 
a light red, plunge into cool, but not ice-cold, water. 
The amount of twist that is got in the spring by 
this operation depends on the manner in which the 
spring is put into the water. If it be put in so that 
a flat side touches first, the sudden cooling of that side 
will cause the spring to be pulled out of shape, and 
held there by the subsequent cooling of the rest of 
the spring. If put into the water endwise, or straight, 
there will be but little distortion of the spring. 
After hardening, polish the steel with a bit of 
emery cloth until the metal is bright, clean and 
white, then put a few drops of oil on a bit of 
paper, light it, and hold under the spring until every 
portion of its surface is covered with a thick coating 
of smoke. Next heat the spring slowly, holding it 
high up over the forge fire until the smoke is all 
burned off ; but it should all go alike. Don't let one 
part of the spring get so hot that the smoke is all 
burned off while another part is thickly coated. 
That means a spring of uneven temper, that will 
break in short order. When the smoke has been 
carefully burned off, lay the spring on the ashes of the 
forge to cool slowly, and in a few minutes it will be 
ready for work. — Scientific Machinist. 



We learn that the Barnes Cycle Company's large 
works, at Syracuse, New York, were destroyed by fire 
on the 4th instant, but, with commendable energy, 
temporary quarters were immediately obtained suffi- 
cient to enable the company to continue the business 
regularly during the rebuilding of the works. The 
feature of the Barnes cycle is the frame connection and 
solid cranks and axle forged in one piece. 



Dr. Lewis Hallock, for many years the leading 
homeopathic physician in this city, died at his resi- 
dence, No. 34 East Thirty- ninth Street, on March 3. 
He was ninety-three years old, and up to the 
time of his last illness a few weeks ago, he was in 
active practice, and but few of his young associates in 
the profession were more prompt in answering the 
calls of his patients, or nimble in ascending the stairs 
to a sick room. Dr. Hallock was a man possessing 
rare qualities, and he will be sadly missed by many of 
the older families in this city. 



Science Notes. 

Dr. Nansen is to receive the degree of doctor of 
science from Cambridge University this month. 

The Prefecture de Police, in Paris, is reported to be 
in negotiation with reference to the conversion of 
the existing horse-drawn prison vans into motor 
vehicles. 

The mountainous country south of Oaxaca, Mexico, 
has been greatly disturbed recently by severe earth- 
quake shocks, and the people in some of the small 
villages were so alarmed that they left their homes and 
went to Oaxaca. The shocks caused considerable 
damage to property. 

Nansen asserts that scurvy can easily be avoided in 
Arctic expeditions by the use of properly preserved 
meat and fish, supporting the theory of Prof. Torup, 
of Christiania, that the disease is due to poisoning from 
bad meat. Scurvy was not so long ago the usual at- 
tendant of all long sea voyages. 

The conditions of the heavy motor car competition 
which is to be held in the neighborhood of Paris, 
early in July, under the auspices of the Automobile 
Club de France, have now been announced. The com- 
petition is open to all nationalities, and for each vehicle 
entered an entrance fee of 200 fr. must be paid. Medals 
and diplomas will be granted to the vehicles which, in 
the opinion of the judges, best fulfill the conditions of 
the competition. 

Superintendent Knoll, at the Hudson Street Hospital, 
New York City, recently completed an X ray photo- 
graph clearly outlining the brachial artery in the right 
arm of an adult. This is said to be the first time such a 
feat has been accomplished. The patient, who was 
sixty years old, had been suffering from an affection of 
the arm. The physicians were unable to tell exactly 
what was the matter. The photograph clearly shows 
deposits of lime salts in the blood, which has hardened 
the artery. The treatment of the case was governed 
accordingly. 

A four year old infant prodigy was exhibited recently 
before the Berlin Anthropological Society. He is the 
son of a butcher, and at two years of age learned to 
read without assistance. He knows the dates of the 
birth and death of all the German emperors and many 
other noted persons, and their birthplaces, the chief 
cities of the world, and all great battles. He can 
read anything in print and can talk intelligently about 
it, but finds it hard to learn to write and draw, dislikes 
music, and hates pianofortes. The boy is physically 
well developed, though not robust. 

An interesting report on Mount Kosciusko, the high- 
est mountain in Australia, has been prepared by the 
Rev. Milne Curran, who is working as a roving geolo- 
gist under the New South Wales government. Mr. Cur- 
ran has, after a careful examination, come to the con- 
clusion that the "glacial epoch in Australia," in post- 
tertiary times, as theorized by Dr. Lindenfeld, has no 
foundation, as he can find no tangible evidence of gla- 
ciers in the present valleys round the mountain. There 
is no evidence whatever, according to Mr. Curran, of 
extensive glaciation on the Kosciusko plateau. 

" Recently," writes Dr. G. H. Stover to the Medical 
Record, from Eaton, Col., "having occasion to apply 
an ice bag to a limited area of the face, and not being 
near a supply house, I had the patient's husband make 
a bag from a section of an old inner tube of a bicycle 
tire. One end was sealed with a bicycle cement and 
after the cracked ice was put in, the other end was 
folded over and encircled by a cord. This plan could 
be used in making ice bags for the face, mastoid, larynx, 
spine, groin, or in fact for any part where the applica- 
tion of ice to a limited area is desired. Again is ' the 
bicycle in therapeutics ' in evidence." 

That petroleum can be produced, or at least imitated, 
by proper treatment of linseed oil, has been announced 
by Prof. Sadtler, says the Popular Science News. 
It was shown that by subjecting this oil to destruct- 
ive distillation, under pressure, various products iden- 
tical with certain petroleum hydrocarbons can be pro- 
duced. This fact is of great significance and import- 
ance. It bears directly upon and affords proof of one 
of two theories regarding the origin of petroleum. 
These theories are : one, that petroleum is of animal 
origin, the other that it is of vegetable origin. Possi- 
bly, perhaps probably, both are true. Without dis- 
cussing the theory of animal origin, Prof. Sadtler's 
results would seem to prove the other. 

'Prof. Schmiedeberg, of Strasburg, lately made a 
very interesting experiment," says the National Drug- 
gist, " which not only conclusively demonstrates the 
existence of an iron hunger in animals, but also indi- 
cates disastrous results in the event of the craving re- 
maining unsatisfied. A strong, frolicsome dog, that 
had suffered the loss of a small quantity of blood only, 
was fed for a period on pure milk, and little by little 
became so weak that all evidence of spirit vanished, 
and, refusing further nourishment, became so thin and 
weak that his limbs refused to support his body. Just 
as he seemed on the point of death, a gramme of fer- 
ratin was added to his daily allowance of milk ; when, 
instead of refusing, as heretofore, he devoured it raven- 
ously, and in the space of two weeks recovered his 
normal health and strength." 
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CASCADE LOCKS. 

BY EDW. K. BI8HOP. 

On November 5 of last year occurred the ceremo- 
nies which formally opened for business the Cascade 
locks on the Columbia River — a proceeding of great 
moment to the Pacific Northwest and one which will 
make a reality of the long dream of an " open river to 
the sea." Few in other parts of the country appreciate 
the magnitude of these locks, rivaling those at Sault 
Ste. Marie in siae, and affecting a territory about double 
the area of the State of New York. The value of open- 
ing the river was appreciated in Congress at an early 
day, and work on the locks was commenced twenty 
years ago, a small appropriation having been made for 
the purpose, but progress was very slow till 1892, half 
of the work being executed since that time. 

Their completion at this date is due in a large meas- 
ure to the efforts of Major Thomas H. Handbury, who 
succeeded, in 1888, Captain Powell, in charge of all the 
government improvements on the Columbia River. He 
called attention to the meager appropriations which had 
been made— the annual average for the twelve years the 
work had then been in progress having been only $95,000 
— and stated that, at this rate, twenty-four years would 
be required before the locks could be opened to com- 
merce. A board of engineers was con vened to discuss the 
details of construction, and it indorsed all Major Hand- 
bury's plans. Former designs were used, with the ex- 
ception of some modifications as experience had proved 
to be necessary, chief among these being the substitu- 
tion of a dry stone wall for timber cribbing along the 
sides of the canal and of steel gates in place of those 
of wood. In 1890 a revised estimate of 1 the work was 
submitted. The appropriations up to that time had 
been $1,880,000, and Major Handbury calculated that 
$1,745,000 more would be required, and experience 
proved this figure to be practically correct. An ap- 
propriation of $330, $50 was made in 1892, with a pro- 
vision for letting out the work by contract, and in- 
November of that year Messrs. J. (J. and I. N. Day 
secured the contract and at once began work. 

The location of the Cascade locks is one to gladden 
the heart of any lover of the beauties of nature, as it is 
in the midst of the magnificent scenery for which the 
Columbia is famous. The great river breaks through 
the Cascade Mountains at this point. As one gazes at 
the rugged mountain peaks with their mantle of per- 
petual green on all sides of him, and downward to the 
mighty rushing waters at his feet, boiling and eddying 
in a way that recalls the rapids at Niagara, it forms a 
picture that will linger long in his memory. 

When the finishing touches have been put upon the 
locks, in the way of beautifying the premises, the view 
will be improved, not marred, by man's handiwork, as 
there are no factories or other unsightly buildings to 
form a blemish on the scene. 

The only other obstructions on the Columbia are the 
Dalles Rapids and the Celido Falls. These are to be 
overcome by a boat railway, twelve miles in length, 
the right of way for which has already been condemned, 
and, as the work can be completed in less than two 
years, the country beyond will not long be deprived of 
any advantages to be derived from the locks. The 
Dalles, the present limit of navigation, Is 200 miles 
from the sea, but with the completion of the portage 
road an uninterrupted trip may be made by boat, from 
the Pacific, up the Columbia and the tributary Snake 
River for a distance of 500 miles, or, continuing up the 
Columbia, through Washington to the head of naviga- 
tion in British Columbia, a point over 600 miles from 
the sea. 

The Cascade locks constitute a work of which the 
country as well as those engaged in their construction 
may well be proud, and by many they are considered 
the largest in the world. A claim for this distinction 
is also made for the Soo locks, whose gates are 40 
feet high, with a span of 100 feet. The span and height 
of the large gates at the Cascades are 56 feet and 90 
feet respectively, thus being higher and narrower than 



accuracy, are truly fine specimens of what engineer- 
ing skill can accomplish in this line. The steel is 
all of American manufacture, having been made by 
the Maryland Iron Works, at Sparrow's Point, Md., 
to whom the contractors give abundant measure of 
praise for the excellent quality as well as the accuracy 
of the work. 

Like most steel gates, these form a perfect arc of a 
circle — a form not practical for those of wooden 
construction, as strength would have to be sacrificed 
to obtain the shape. The total weight is supported 
at all times by a pivot and anchor, exactly on the 
principle of the hinges of an old-fashioned garden 
gate, The pintle or pivot at the bottom, on 
which the gate swings, is of forged steel, hemispherical 
in shape, and is 9 inches in diameter. The upper 
hinge is made by a heavy collar forging, from which 
radiate six bolts, each 4^£ inches in diameter and 
22 feet long. These are embedded in the massive 
masonry for their whole length, and each terminates 
in an iron casting 2 feet square. It was necessary 
to make each of these bolts of sufficient strength 
to support the whole strain of the gate, for, as it 
opens or shuts, the pull is transferred from one 
radius to another, each in turn for a small part of 
the journey receiving the full weight. 

Many gates are so constructed that, when the water 
presses upon a fraction of the area, the strain is dis- 
tributed over the whole, but those of the Cascade 
locks differ from this, each girder taking the strain 
separately. Of course, with this system, the connect- 
ing surfaces, being so long, may not be absolutely 
straight, but the pressure is so distributed that any 
slight depression of one surface is met by a correspond- 
ing elevation on the opposite, and no leakage occurs. 

Many people suppose that the gates, when shut, rest 
solidly upon the bed of the chamber, but, far from 
that being the case, there is an open space directly be- 
neath. The contact which prevents the water from 
finding its way into the chamber is made in a different 
way. Extending along the bottom of the inner sur- 
face of the gates there is a depression which, when the 
gates close, fits against a series of castings bolted into 
the concrete of the floor. In these castings is em- 
bedded a long strip of heavy rubber. It is not calcu- 
lated to have the pressure of the water on the gates 
transmitted in any great degree to this rubber, but it 
forms a connection between the two surfaces which is 
well nigh watertight. In many locks timber takes the 
place of this rubber surface. As the gates swing to- 
gether, the surfaces connecting the two are steel bars 
extending the whole 90 feet of their height, and they 
meet with an accuracy that is amazing to anyone not 
accustomed to the exactness of engineering work. The 
different sets of gates are identical in design, though 
they vary greatly in size. 

The masonry on all sides forms a striking illustration 
of what man can accomplish, stone fitting stone with 
perfect accuracy, and the whole built on lines in which 
not even an instrument can detect an error. Such 
work Is very costly and has consumed the major part 
of the money spent on the locks. All the stone used 
in the construction of the locks was quarried on the 
spot or brought by scows from a point a few miles up 
the river. It is a basaltic lava, pleasing in appearance, 
and forming a building material eminently fitted for 
the purpose. It is estimated that 2,400,000 cubic feet 
of stone have been laid in this work. 

The contract was not taken to complete the plant 
for a certain sum, but it was specified that the con- 
tractors were to be paid by the number of cubic yards 
of excavation, by the cubic feet of stone laid and 
pounds of iron used. 

The lock chamber is 475 feet long by 90 feet wide— 
sufficiently large to accommodate several river boats at 
once. The bed is of concrete. 

The main culvert which conducts the water to fill the 
chamber extends the whole length of the latter, being 
built in the wall, and is about 10 feet square — a pa,s- 



13 foot stroke, and, with its diameter of 18 inches, affords 
a steady pull on the cables of about 55,000 pounds. 
The gates are opened and shut by a system of cables 
similar to that of an elevator, the principle being that 
a short stroke of the piston produces a long pull. The 
ratio in this case is one to four. The cables are l l 4 
inches in diameter and are attached to the lower part 
of the gates. Those on the inside cross, as each engine 
opens its own gate and closes the opposite. Thus, for 
example, the south engine opens the south gate and 
closes the north gate. The piston rod extends from 
both ends of the cylinder and carries on each extrem- 
ity a pair of wire rope sheaves. The reason for this 
arrangement of double piston rods and crossheads is 
simple. As the piston advances, the forward move- 
ment of the sheaves causes a pull on one side of a gate 
and the same motion of the rear sheaves of the oppo- 
site engine slacks off the cable on the other side of the 
same gate. 

The valve which controls the admission of the water 
to each culvert has its exact counterpart in principle 
in the damper of an ordinary stove pipe, although it is 
so huge in size. It is supported by a 10 inch shaft and 
weighs 8 tons. The power to move it is derived from a 
separate hydraulic engine, with a 15 inch cylinder and 
6 foot stroke, and is applied by means of a bell crank 
lever and long connecting rod. On each side are large 
hydraulic capstans designed to assist in moving vessels 
while in the canal. 

Great credit is due to the engineers and contractors 
who have completed the Cascade locks for the high grade 
of work done and the harmonious way in which all have 
labored together. Major Handbury carries off the lion's 
share of the honor of having designed the improved 
plans, as well as having greatly accelerated the pro- 
gress of the work. After his removal to the East, 
Major Post was put in charge and the completion was 
under the direction of Capt. Fiske. Lieutenant Harry 
Taylor, of the army, was the engineer detailed for the 
duty of seeing that the specifications were carried out 
to the letter. Messrs. J. G. and I. N. Day, the con- 
tractors, have executed the work with all possible celer- 
ity, having' 900 men engaged for some time. A delay 
of several months was caused by the excessive high 
water of 1894, which also necessitated a heavy addi- 
tional expense in guarding the work from great dam- 
age. 

Like those at the Soo, these locks are operated by the 
government free of charge, under the direction of an 
army officer detailed for the service. Each vessel using 
the locks must fill in a blank furnished by the govern- 
ment, stating its tonnage, amount of freight, and num- 
ber of passengers carried. 

The amount of business which will be done by the 
locks is an interesting subject for the statistician, and, 
though many are the estimates advanced, there is as 
yet too much of the element of speculation about it to 
make a reliable report. The freight annually handled 
at one point on the upper river may be considered a 
valuable factor in making this calculation. The total 
incoming and outgoing freight at the Dalles, last year, 
was 53,450,000 pounds, besides 1,000 car loads of cattle 
and 10,000 sheep. With cheaper rates, adjacent coun- 
ties will ship from here, and, considering that this is but 
one point on a river navigable for several hundred 
miles, we see that the total of the freight of this coun- 
try is very large. Doubtless the railroads will still han- 
dle a large part of the business, but water transporta- 
tion is always a most salutary regulator of freight rates, 
and everything consumed or produced in an area of 
probably 100,000 square miles will be affected by these 
lock-, which open the great Columbia River to com- 
merce. In particular will the vast quantity of wheat 
raised in Eastern Oregon and Washington feel the im- 
proved rates of transportation to the coast, whence it 
seeks a market in Europe. The people of the " Inland 
Empire" may well congratulate themselves on the com- 
pletion of the Cascade locks. 



on the fact that the area is considerably in excess of 
that of the rival gates. A factor which required careful 
consideration in designing these locks was the great 
variation in the height of the river, the difference 
between high and low water being 55 feet. At the Soo 
and many other locks the water varies only a few feet 
in height. This condition made it necessary to con- 
struct a series of three sets of gates, increasing in height 
from the lower entrance to the huge upper guard gate, 
only two sets being used at one time. When the river 
is low, the upper guard gates remain open continually 
and the lower sets are operated, and vice versa, when 
the water rises sufficiently to drown the lower gates, 
they are swung open and the work is done by means of 
the others. 

The upper approach is formed by a fine wall of 
masonry extending from the guard gate in a long sweep 
of 1,200 feet. The bank back of it is riprapped in a 
substantial manner. 

The center of interest is the great gates. Designed 
after long study, and, though so large, executed with 
all the nicety of clock making, these creations of steel, 
which are eo well hung as to fit together with perfect 



those at the Soo, the claim of greater size being based | sage of sufficiently ample dimensions to accommodate 

a team with a load of hay, and one which carries a 
tremendous quantity of water. Eleven filling culverts 
empty the contents of the main culvert into the cham- 
ber, each 3X5 feet in size. On the opposite side, the 
main culvert opens directly into the chamber, as the 
wall will not be completed till a future appropriation, 
though the present condition does not interfere with 
the operation of the locks. The total lift is 24 feet and 
about half an hour is required to put a boat through 
the locks. The gates can be opened and closed in one 
minute. 

One of the most interesting things about the locks is 
the system of hydraulic engines which opens and shuts 
the gates, controls the valves and does all the work. 
In the mountains, 500 feet above, is a reservoir with a 
10 inch pipe conducting the water to the engines 
This affords a pressure of 217 pounds to the square 
inch and effectually does away with a battery of boil- 
ers and with steam engines. Placed in pits in the 
masonry, the hydraulic engines occupy little space and 
perform the work in a perfectly satisfactory manner. 
There is an engine to each wing of each gate. The 
cylinder of the engines operating the Urge gates has a 



A Mycologlcal Club. 

A mycological club has been formed in New York 
City. The object of this club is to bring together all 
those who are in any way interested in edible fungi, to 
study edible mushrooms and toadstools and those 
noxious and poisonous kinds that may be mistaken for 
them, and to disseminate all information concerning 
them, and to arouse a wider appreciation of a cheap 
food supply too often neglected in this country. 

England has long considered mycology a profitable 
study and supports a number of flourishing societies. 
The Boston society was started in 1895, and its rapid 
growth encouraged the promoters of the New York 
society to start a like movement in New York. The 
members of the new society will make excursions in 
the parks of the city and the suburban districts, search 
ing for different varieties of fungi. The specimens 
collected will be exhibited to the public and lectures 
will be given on them, some of the members explaining 
how to distinguish the poisonous from the edible 
variety. Lastly, it will show how to prepare them for 
the table. The society has at present rooms at 841 
Fifth Avenue, New York City. 
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THE INTERNAL SLAVE TRADE OF AFRICA. 

In a recent lecture before the American Geographi- 
cal Society, Mr. Heli Chatelain made some very start- 
ling statements regarding the extent and horrors of the 
slave trade in Africa. The lecturer's long residence in 
the Dark Continent, his intimate knowledge of the 
country, its people, customs and languages, entitle 
him to speak with authority. He is ex-United States 
I /omuiercial Agent at Loanda, West Africa ; corre- 
sponding member of various geographical societies, 
and has made a name for himself also as the author of 
several native grammars and the translator of two of 
the Gospels into the native language of Angola. 

The lecture, of which a digest is herewith presented, 
was copiously illustrated by stereopticon views. A few 
of these, which had been taken from life by himself 
and other travelers, are reproduced in the present ar- 
ticle, and illustrate the nameless horrors of slavery. 

Let 110 one suppose that the slave trade in Africa is 
a thing of the past. In this great continent, 5,000 
miles long by 4,800 miles wide, which the European 
powers have recently partitioned among themselves, it 
still reigns supreme. "The open sore of the world," 
as Livingstone termed the internal and truly infernal 
slave trade of Africa, is still running as offensively as 
ever. Among 200,000,000 Africans, 50,000,000 are slaves. 
Only a few years ago the explorer, Cameron, estimated 
at 2,000,000 the number of victims claimed every year 
by the slave trade. "If I shut my eyes," said he, "I 
see the villages burning, I hear the shouts aud mus- 



a Christian basis of the 
Whole social order. It re- 
quires the co-operation of 
the political power, of mis- 
sionary effort, and of spe- 
cial anti-slavery societies. 

It is a fact that in Moroc- 
co slave-trading operations 
are being carried on under 
the protection of the Ameri- 
can flag. Last July tho 
British and Foreign Anti- 
Slavery Society called the 
attention of our govern- 
ment to the fact that Mo- 
roccan Jews, who, by the 
laws of Morocco, are not 
allowed to hold slaves, 
place themselves andei 
the protection of the 
American flag in order to 
practice this business. 
Slave dealing and slave 
holding are legal under 
Mohammedan rule, and 
public sales of slaves take 

place to-day, even in Tangier, almost within sight of 
Gibraltar. In Sus and Terdant small children are sold 
and find ready purchasers, not only among the Moors, 
but equally among the Jews. In Tripoli the same 
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ketry of the murderers and the cries of their victims." 
If the estimate of the British and Foreign Anti-Slavery 
Society is correct (and it seems to be rather below the 
reality), 500,000 lives are at the present time sacrificed 
every year for the maintenance of African home 
slavery. 

In the islands of Zanzibar and Pemba alone, which 
are entirely governed by Great Britain, 260.000 are 
held in bondage. For each slave that reaches the 
coast, eight or nine are said to perish on the way down 
and in the interior ; so that the supply of 7,000 slaves 
annually smuggled into Zanzibar, and of 11,000 smug- 
gled into Arabia, represents the murdering of some 
60,000 in the regions whence the slaves are drawn. 

From Zanzibar the slaves can legally be transferred 
to Pemba, whence it is easy to ship them to Arabia and 
Persia. Over 1,500 dhows are engaged in this business. 
From this example of slavery in two small islands one 
may form an idea of the enormity of the evil over the 
whole face of the Dark Continent. 

The lecturer said that it is a lamentable illusion to 
suppose that all the slave traders are Arabs. The 
Moslems in Africa are for the most part arch slavers, it 
is true, and their subjugation will mean a severe check 
to the slave trade, but it will not mean its final ex- 
tinction. Slave trade lias its source in slavery. The 
supply is created by the demand. Slavery is an essen- 
tial element of African society. The parents sell their 
children ; debtors and criminals are sold into slavery 
instead of being locked up in jail ; girls are frequently 
sold to polygamists even before they are born ; slaves 
are the regular currency over immense areas of the in- 
terior ; they are the beasts of burden that bring the 
ivory, rubber and wax to the coast and take the Euro- 
pean manufactures back to the interior ; they are, too 
often, the porters of the caravans which European 
travelers lead into unexplored regions. The extinction 
of the slave trade implies a complete reconstruction on 



practice prevails. In Egypt, although it is repressed 
by English officials, the slave trade is by no means 
extinct. On the west coast of the Red Sea a brisk slave 
trade is carried on with impunity. "The transport," 
says Mr. J. Theodore Bent, the explorer of Mashona- 
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land. " is done in dhows from the Arabian coast, which 
come over to the coral reefs of the western side, osten- 
sibly for pearl fishing. The many little harbors formed 
in the coral reefs offer every assistance to the Arab 
dhows, and the practice will continue until the recon- 
quest of the Soudan is accomplished." 

In the Eastern Soudan the Khalifa has a large num- 
ber of "seribas" or armed stations, whence his men 
start on their raiding expeditions for the capture of 
slaves. 

In Zanzibar and Pemba the plantation labor, the 
hard work in the harbors, the warehouses and the 
streets and the porterage of expeditions to interior 
Africa are all performed by slaves. Almost all these 
slaves are, as confessed by the British government, 
illegally held, because smuggled into the islands in 
spite of formal treaties. In Zanzibar women prisoners 
can be seen every day chained together in gangs of 
about seven and working under the supervision of a 
policeman armed with a lash. None of the facts 
brought out by the commissioner of the British Anti- 
Slavery Society has been denied by the English gov- 
ernment. The reason given for inaction is the fear 
that a hasty reform would cause an Arab uprising. 
Lord Salisbury has, however, promised to abolish the 
legal status of slavery before the end of this year. 

Fortunately the power of the East African Arabs is 
fairly broken. Tipoo Tib enjoys the fruits of his 
rapines at Zanzibar and has probably forever bid adieu 
to Kongo and Tanganyika, llumaliza, whose name 
signifies '' he who destroys utterly," after fighting un- 
successfully with the Belgians on the other side, and 
with the Germans on this side of Lake Tanganyika, 
escaped to Zanzibar. Nearly all the chiefs who have 
survived the recent campaigns carried on against them 
by the Congo State, by Germany, and by the British of 
Nyassa Land, are in subjection, and the only slave 
trading in Nyassa Land is that which is carried on by 
the native tribes among themselves, of whom the An- 
goni are the worst offenders. "The Angoni," says a 
missionary in Nyassa Land, " possess from 100,000 to 
150,000 slaves. The sole possession of these poor crea- 
tures is a strip of goat or cat skin around their loins. 
They are kept in subjection by two species of terrorism. 
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First is the spear, second is the poison ordeal, which is 
Administered to the friends of a fugitive slave, some- 
times to fifty persons at a time. In one village, the 
other day, eleven persons lay dead from this cause." 

Slavery is legally abolished in all Portuguese colonies, 
yet the inhabitants of the islands of Sao Thome 1 and 
Principe are to all purposes plantation slaves. Of the 
Brass tribes in the 
Lower Niger dis- 
trict Sir John 
Kirk, Great Bri- 
tain's special com- 
missioner, offi- 
cially reports : 
"They are a 
mixed race re- 
cruited largely by 
the purchase of 
slaves from the 
pagan cannibal 
tribes, chiefly the 
Ibo people, and 
by domestic slaves 
born in their 
families, the 
status of the child 
depending on that 
of the mother. 
Slaves are gener- 
ally obtained 
when young, and 
cost on the aver- 
age from $50 to 
$100 each. Higher 
up the Niger is 
the home of the 
semi-civilized and 
most enterprising 
H a u s a people, 
15,000,000 strong. 
all of whose 
country is in- 
eluded in the 
territory of the 

Royal Niger Company, and is under the guardianship 
of the Foreign Office in Downing Street." The best 
authority on Hausa Land. Rev. C. H. Robinson, states 
that "there are usually about 500 slaves on sale in the 
Kano market. Every town of any size possesses its slave 
market. The provinces of Bantshi and Adamawa con- 
tribute no less than 4,000 slaves per annum to the 
Sultan of Sokoto. This system," says the same au- 
thority, " brings upon the country nearly all the evils 
of perpetual civil war. As many as 1,000 slaves were 
brought into the town during my stay in Kano on a 
single occasion, 
as the result of 
one slave raid- 
ing expedi- 
tion." They 
are used as cur- 
rency and their 
total number 
in Hausa Land 
alone is esti- 
mated at 5,000,- 
000. 

On July 21, 
1894, at Sierra 
Leone, the 
same writer en- 
tered in his 
diary the fol- 
lowing note of 
a conversation 
with the acting 
governor : 
"The accounts 
he gave of the 
slave trade at 
the back of the 
colony were 
most discour- 
aging. Until 
quite recently 
slave raiding 
had been going 
on within four 
days' march of 
Freetown. 
Farther inland 
he had passed 
for seven days 
at a time the 
burnt villages 
and country 
which had 
been desolated 

by the slave hunter." The above are 
facts culled from the many which could 



On January 19, 1892, the President of the United 
States ratified a general act between the United States 
of America and the other powers for the suppression of 
the African slave trade. The ratification was deposited 
with the King of the Belgians on February 2, 1892 ; the 
act was proclaimed on April 2, 1892, and on the same 
day it took effect. It is known as the Brussels act of 1892. 
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THE INTERNAL SLAVE TRADE OF AFRICA-PLANTATION SLAVES AND SLAVE QUARTERS ON THE ISLAND *0F SAO THOME. 

Political power alone, however, would prove unable 
to eradicate the evil. It needs the co-operation of phil- 
anthropic societies, due to private initiative, which will 
supplement force by persuasion, and follow it up by 
education along agricultural and industrial as well 
as intellectual and moral lines. For this purpose most 
Protestant and Catholic nations of Europe have organ- 
ized societies, raised money, and commenced effective 
work in Africa. America, which by its spirit and tra- 
ditions ought to take the lead, has hitherto done prac- 
tically nothing in this great work. 



President Oilman of Johns Hopkins University, Senator 
John T. Morgan, Miss Frances E. Willard, Mr. Booker 
T. Washington, representing the colored South ; and 
among the clergy, the Rev. Drs. Josiah Strong, L. T. 
Chamberlain, David H. Oreer, David J. Burrell and W. 
H. P. Faunce, of this city. Ex-Postmaster General Thos. 
L. James is the treasurer. The plan of work outlined and 

matured by Mr* 
Chatelain con- 
templates the 
acqu isi tion of 
grants of land 
sufficiently large 
to give scope for 
a village or town 
of moderate size. 
From this terri- 
tory, the chief 
cui ses of Africa, 
namely, slavery, 
polygamy, witch- 
craft, rum and im- 
moral white men, 
are to be rigor- 
o us 1 y excluded. 
In this free land, 
the location of 
which the league 
has chosen upon 
the high table 
land between An- 
gola and Lake 
Nyassa, liberated 
slaves are to be 
settled and edu- 
cated. The work 
of each station is 
to be divided into 
agricultural, in- 
dustrial, educa- 
tional and medi- 
cal departments, 
under the direc- 
tion of competent 
specialists. Such a settlement can be started for $10,000, 
and, after being fully equipped, can be maintained at a 
very small cost. Mr. Chatelain is making an urgent 
appeal for the necessary $10,000 to establish the first 
settlement and he hopes to takeout the first expedition 
and establish the first colony during the spring of this 
year. The address of the league is 513 United Chari- 
ties Building, New York. 



aft' 



,W 




THE INTERNAL SLAVE TRADE OF AFRICA-COCOA PLANTATION ON THE ISLAND OF SAO THOME 



only a few 
be cited to 

prove that slavery and the slave trade exist to-day in 
almost every town and village inhabited by African 
natives. 



The organization of what is known as a Philafrican 
Liberators' League was completed at the close of last 
November. Its board of directors includes many 
names of national reputation, among which may be 
mentioned the Hon. Charles P. Daly, Fred. R. Coudert, 



An Invention Wanted. 

Quite a number of managers are lookingfor, or exper- 
imenting o n 
their own ac- 
count, with 
a view of 
adopting some 
convenient de- 
vice for carry- 
ing wheels on 
the outside 
of cars, says 
the Street 
Railway Re- 
v ie w. This 
seems to be 
especially de- 
sired in those 
cities where 
there are long, 
steep hills 
with the rid- 
ing territory 
at the top or 
bottom. W e 
illustrated 
some months 
since the 
scheme of 
hooks on the 
outside of the 
cars at Butte, 
M o n t ana. 
There the city 
is away up 
on the top of 
the mountain 
and the good 
wheel roads 
down in the 
valley. In 
San Francisco 
the order is 
reversed, with 
the choice 
riding streets on the high plateau, to reach which the 
wheelman has to push his vehicle up long, steep hills. 
General Manager Vining is looking for a good, simple 



device to take care of the bicycles, 
some ambitious inventor. 



Here's a chance for 
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A IHachine Wanted. 

To the Editor of the Scientific American : 

As you are doubtless aware, there is a large export of 
ginger from Jamaica, amounting in 1896 to over £50,000, 
and the trade is capable of considerable expansion. 
The cleaning and preparing of the ginger for the mar- 
ket, as now performed by hand, is a slow, primitive, 
tedious and wasteful process. After the roots are dug 
they are washed and the outer skin removed by means 
of a small, sharp knife resembling the blade of a pen- 
knife. As you will see by the specimen of green ginger 
(sent by sample post), the roots are very irregularly 
shaped and the present system involves the loss of a large 
percentage of the root which is broken off or cut away in 
removing the skin. The market value of ginger is much 
enhanced by its having undergone the process of peel- 
ing, and better prices are obtained for the larger speci- 
mens. An expert can peel by hand about 1 cwt. of un- 
cured ginger in the course of a working day, for which 
he is paid 60 cents. My object in writing is to invite 
the attention of your readers who may consider the 
matter of sufficient importance to warrant the adapta- 
tion or invention of some machine for peeling the gin- 
ger more economically, expeditiously and effectively 
than at present. If such a machine were brought for- 
ward, I feel sure it would be well received, not only 
here but in other ginger-producing countries. 

George A. Douet. 
Jamaica Agricultural Society, 
Kingston, Jamaica, VV. I. 



Discovery of Aboriginal Remains near Springfield^ 
IVIass. 

BY HARRY ANDREW WRIGHT. 

An interesting discovery of Indian remains has just 
been made at Springfield, Mass., by the exploration of 
the cemetery connected with an aboriginal village and 
fort. Two or three years ago the village site was 
thoroughly explored according to scientific methods, 
it probably being the first work of the kind ever at- 
tempted in the Connecticut Valley. 

In these explorations the entire field is first blocked 
out with stakes and strings to facilitate drawing plans 
of the excavations. A trench is then dug along the 
first block, and keeping a vertical wall in advance, 
the block is sliced down, inch by inch. As each block 
is completed, ground plans are made indicating the 
location of every article found. In no case are ex- 
cavations made from the surface. The moment this 
is done all is confusion and the sequence of materials 
is lost. The method is expensive in proportion, but 
only such methods give full results. Unless this work 
is done thoroughly it is of no value whatever, as 
isolated objects without record of source or association 
are of no scientific importance, however interesting 
they may be as curiosities. 

The palisaded fort of the Agawanis stood on Long 
Hill, on a jutting bluff which gives a view for miles 
and miles in either direction along the valley. The 
ground is of a peculiar formation, being cut through 
with deep gullies, between which narrow headlands 
lie, and on one of these headlands was the village and 
fort. According to tradition, this fort was occupied by 
the Indians of Agawan as late as October 5, 1675. On 
the evening of that date, having burned the little town 
of Springfield, they left the valley, never to return. 

As the ground had received much natural deposit in 
the two hundred years since its occupancy, the first 
work was to remove about a foot of soil from the sur- 
face, exposing the original surface to view. Here the 
ground was found to be laid out in regular blocks 
about eight feet square. Within each square a camp 
fire had been built at some remote period, the gray 
wood ashes being packed into pits some eight feet in 
circumference and two or three feet deep. So hard 
were the ashes in some of these pits that it was im- 
possible to dig into them, and often the entire contents 
had to be removed before being broken up. Within 
these hard masses were found the remains of many a 
feast. Bears' jaws with every tooth perfect, deer 
antlers and human ribs were found in perfect condi- 
tion, the Indians believing that unless the bones from 
the meat were preserved and burned, all the game 
would leave the country. The supposition is that the 
location of each one of these ash pits marks the site of 
a wigwam, inside of which a fire was built, the smoke 
passing out through the roof. The site of ten rows of 
lodges and two large council houses was uncovered. 

The existence of so large a village would lead one to 
suspect the near presence of a spring of water, and, 
after much searching, the village water supply was 
located. It seems that years ago a bank caved in, 
covering the mouth of the spring, which caused the 
water to flow under ground and form a marsh at the 
foot of the hill. By digging away the bank the 
opening was uncovered and the water again gushed 
out as it did in the old Indian days. From the spring 
a patch, screened by a close hedge, followed the brook 
to the fish weirs and canal landing by the river side. 
Near one of these houses or wigwam sites the first 



skeleton was found. It was the custom to bury the 
dead near the house, after preparing the warm body 
by tying it in a contracted position, with the knees 
drawn up to the chin, and the neck, thighs and legs 
flexed. When cold and stiff it was put into the tempo- 
rary grave in the village. Once a year all of these 
bodies were exhumed and with great religious ceremony 
given a final resting place in the permanent burying 
ground. 

The explorers expected to find the permanent ceme- 
tery on the next bluff south of the fort, and much 
fruitless searching was made at the time the village 
was explored. But not until last month was it found, 
and on the second bluff south. Here, about eighteen 
inches below the surface, the whole ground was covered 
with charcoal from the old watch fires, which were 
kept burning to warm the departed spirit on its journey 
to the happy hunting grounds. As the bluff was cut 
away, thirteen skeletons were found embedded in the 
dry sand, like raisins in the slicing away of a cake. 
Each was headed to the south, the region where their 
god was supposed to dwell, facing expectantly to the 
east, from which direction the Indian messiah was to 
appear. The bodies were lying on the right shoulder ; 
the right hand was under the cheek ; the left lay across 
the breast, and the knees of each were drawn up under 
the chin. As the workmen cut away the ground from 
south to north, the bones grew older and more frail, 
until finally it was only possible to detect in the clear 
sand the discoloration produced by the mould of the 
crumbled skeleton. The charcoal, quite firm at first, 
grew gradually more soft, until it was only possible to 
see a line of black beneath the surface mould. 

Of the thirteen perfect skulls, three were of abnormal 
growth, having an extra bone, the epactal in the back. 
This is somewhat common in animals, but rare in 
human beings, and is therefore of much interest to 
evolutionists, as showing the low order of the race. 
Several are those of very aged persons, for there are 
but four or five teeth, and the jaw bones are worn per- 
fectly smooth where the others once were. Nearly all 
show the great development of the lower, back part 
of the skull where the animal instincts are delineated. 

Contrary to expectation, no relics were found in 
the graves. A few flint chips and a rough stone ax 
were lying near the surface, and in the charcoal were 
a clay cup and two metal spoons. These, with a few 
Dutch " fairy pipes," brought by early traders from 
New York, were the only articles found in the cemetery. 



ABOUT MERRIMAC SHIP BUILDING. 



BY HORACE C. HOVEY. 



Casting Copper Pure, 

The current issue of the Electrical Review contains 
the announcement of a discovery in the art of casting 
copper. Copper is ordinarily cast by the use of alloys. It 
is stated that the new metal, which is known as M. B. 
copper, is cast pure. Foundrymen have heretofore 
considered this an impossibility. 

It is also stated that the new metal possesses an 
additional tensile strength of 33J per cent, and that a 
much higher percentage of elasticity has been develop- 
ed, and that the new metal has a conductivity of 95 per 
cent as compared with the best rolled copper. This will 
cause distinct changes in the building of dynamos, 
motors, railway and telegraphic apparatus, because the 
new copper is believed to carry the same amount of 
current with one-third the amount of metal. Wire 
made of it will have a greater strength and conduct- 
ivity than the ordinary copper wire. 

Mr. Edison says he accounts for the evident change 
in the atomic structure of the metal by the theory 
that the shape of the crystals has been altered, so that 
their lines are parallel, and that the molecules are thus 
brought closer together and into more intimate con- 
tact with each other. It is understood that Mr. Edison 
is interested in the development of this metal, and that 
it will be manufactured under his supervision at his 
Menlo Park works. 



Electro Capillary Light. 

In a contribution to Wiedemann's Annalen, No. 12, 
abstracted in the London Electrician, Herr O. Schutt, 
of Jena, describes a new electric discharge phenomenon, 
which he terms electro capillary, light. When the dis- 
charge of an induction coil is sent through a narrow 
capillary tube of about 005 mm. in diameter, provided 
with aluminum or copper electrodes and filled with air 
under ordinary pressures, an intense luminosity of the 
tread of air is obtained — a luminosity which is intrin- 
sically far superior to that of the arc, and would form 
an exceedingly powerful source of light if it could be 
made continuous. The narrow capillaries deteriorated 
rapidly, roughening inside, and were blown into a series 
of spherical enlargements Wider tubes gave less light, 
but were much more permanent. At the same time the 
bright lines in the continuous spectrum in the original 
light became more prominent. At pressures above 
one atmosphere the phenomena were nearly the same, 
but the sparks passed with greater difficulty. At low 
pressures the light became less intense, the continuous 
spectrum faded, and the bright lines shone out more 
distinctly. The kind of glass is immaterial. It is 
stated that the tubes may be made 20 centiuieters long 
and make splendid, line sources. 



The origin and decline of the art of ship building 
should interest others besides seafaring men. I use the 
word " art " advisedly. A veteran ship carpenter put 
the case thus to me one day. If a man paints on 
canvas, he is an artist ; if he makes verses, he is a 
poet ; if he contrives machinery, he is an inventor ; 
if he builds meeting houses, he is an architect ; but 
if he builds ships, he is only a mechanic. Yet the 
master ship builder must be artist, poet, inventor 
and architect combined. He must know the trees of 
the forest, in order to select timber for keels, ribs, 
knees, masts and other parts of his ships. He must 
choose materials that can endure soaking in salt 
water, rubbing against wharves, and the concussion of 
billows ; reject what will not bear Arctic cold or tropi- 
cal heat ; and use what will not be split or shaken 
when pierced by bolts or wrenched by storms. He 
must be as familiar with natural laws and experi- 
mental results as most inventors ; must have as 
good taste concerning form and color as an artist, 
and exercise his imagination as much as an average 
poet, in order to shape the graceful outlines, bound- 
ing curves, and due proportions of his vessel from 
truck to keelson, so as to compel the admiration of 
lovers of the beautiful, without sacrificing strength 
or utility. I have not used his exact words, but 
these were his ideas. 

The first ship of the English navy was built by 
command of Henry VII, at a cost of £14,000, and was 
named the Great Harry. An official inventory made 
at the death of Henry VIII shows that the gross 
measurement of the English fleets, in A. D. 1547, was 
but 12,455 tons, and that the average size of the 
vessels in the navy was less than 240 tons each. 

The first vessel built in ISew England was the 
Virginia, of only thirty tons burden, launched by 
the colonists at the mouth of the Kennebec River, 
in Maine, A. D. 1607, thirteen years before the arrival 
of the Mayflower at Plymouth, Mass. Ten years before 
the coining of the Mayflower, Lord Delaware saw in 
the roads at Point Comfort, Va., four vessels, the 
Virginia, the Discovery, the Deliverance, and 
the Patience. Small as was the Virginia, it was 
stanch enough to make several successful voyages 
across the Atlantic, and merits more fame than it has 
received. 

Six shipwrights were sent over to New England, in 
1629, by the Massachusetts Bay Company, the chief of 
whom was Robert Moulton. Their first vessel, mainly 
built of locust, owned by Governor Winthrop, and 
named by him The Blessing of the Bay, was launched 
July 4, 1631, at Medford, on the Mystic River. Ship 
building was begun at Salem, in 1635, by Richard Hol- 
lingsworth, with aid and encouragement from the Rev. 
Hugh Peters; at Gloucester, in 1643, by William Stev- 
ens ; at Ipswich, in 1668, probably by Daniel Hovey, 
whose wharf was built that year, and which may still 
be seen at low tide ; and at what is now Newburyport, 
in 1680, by the recorded vote of the old town of New- 
bury, granting land for that purpose to Benjamin 
Rolfe and others, at a point near what was then known 
as " Watts, His Cellar." Possibly Duncan Stewart built 
vessels before this at Thorlay's Bridge, on the Parker 
River. Ship building was also carried on along the 
Merrimac at Bradford, Haverhill, Amesbury, Salisbury 
and other localities. From Massachusetts Archives, 
Vol. VII (unprinted), "there were 130 vessels built on 
the Merrimac River from the year 1681 to 1714, of which 
over 100 were built at Newbury." The first in this list 
is the Samuel and David, of 100 tons. A number of 
them were built for London owners. A rude old 
painting maybe seen in the public library of Newbury- 
port, of a ship on the stocks at Moggridge's yard with 
Indians and negro slaves at work. 

Among famous shipwrights of Newburyport may be 
mentioned Ralph Cross, and his sons, who built many 
vessels, including the frigates Hancock, Boston and 
Protector. Ralph Cross, Jr., was made a brigadier 
general during the revolutionary war. In 1775, Col. 
Benedict Arnold embarked a regiment of 1,100 men on 
ten vessels, and sailed from the Merrimac on an expedi- 
tion against Quebec. In August of that same year the 
first privateer fitted out within the limits of {the thir- 
teen colonies sailed from Newburyport. [It was owned 
by Mr. Nathaniel Tracy of that place, whose ships, as 
it appears from a memorial to Congress, " captured 120 
vessels that were sold for 3,950,000 specie dollars, and 
with these prizes were taken 2,225 prisoners of war." 
The history of our privateering has never been fully 
written up, but this shows what was done by a single 
patriotic merchant and shipowner. How much more 
was done we have no means of definitely knowing. But 
the melancholy side of the record is that, besides those 
that went forth and returned again, 22 vessels, with 
crews numbering 1,000 men, sailed and never returned. 
For many years after the war every vessel leaving 
American ports was required to be fully equipped with 
guns, even though sailing on a peaceful errand. Hence, 
in mentioning the launching of ships designed for the 
East India trade, etc., it was customary aiways to state 
how many guns were carried. Newburyport vessels) 
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often carried costly cargoes and had to be pro- 
tected. The first blow given to American com- 
merce was the act of Congress (1805) forbidding 
armed vessels to leave the United States without 
a special permit, under penalty of forfeiture. 
The "Embargo Act" of 1807 was the next heavy 
blow, but prosperity returned on its repeal in 1809. 
The Wasp, launched from Merrill's shipyard, in 
1814, captured thirteen English merchant vessels 
in seven months, when she was sunk by a British 
frigate. The first ship that sailed from the United 
States after peace was declared between the United 
States and Great Britain, in 1815, was the Indus, 
of Newburyport. 

It is interesting to note the steps of progress from 
the tiny Virginia, of 30 tons, built in 1607, up to 
the mighty warships and merchantmen, of from 
500 to 1,500 tons and upward, The steamers On- 
tario and Erie, built by George W. Jackman, Jr., 
were of about 3,000 tons burden each. But the 
largest merchant ship ever launched on these wa- 
ters was the Daniel I. Tenney, registering 1,687 
tons, built by the late John Currier, Jr. Among 
other large ships built here were the Dreadnaught, 
1,414 tons, the Farragut, 1,549 tons, the Radiant, 
1,608 tons, the Racer, 1,669 tons, besides sixty others 
of over 1,000 tons each. 

For many of the foregoing facts we are indebted 
to Mr. John J. Currier, the son of the veteran ship- 
builder mentioned above, who gave an address on 
the subject some years ago, and has also just 
published a substantial volume of 729 pages, 
entitled "Ould Newbury, Historical and Bio- 
graphical," a work full of valuable information as 
to the ancient ferries, bridges, wharves, docks and 
shipyards, as well as other features of the history 
of this seagirt town. The book is embellished 
by numerous cuts, one, the portrait, being kindly 
loaned to us. It introduces us to the famous old 
shipbuilder himself. John Currier, Jr., who laid 
out this shipyard in 1833 and occupied it for fifty 
years, was the seventh in a 
direct line of descent from 
Richard Currier, one of the 
founders of Salisbury, Mass. 
He was born April 14, 1802, 
and died September 2, 1887 ; 
a man of integrity and hon- 
ored with various offices mu- 
nicipal and ecclesiastical. 
During his long life he built 
and launched ninety-eight 
ships, brigs and other large 
vessels, which is probably 
more than was ever done in 
that line by any other Ameri- 
can. In April, 1883, he launch- 
ed the Mary L. C u s h i n g, 
owned by Mr. John N. Cush- 
ing, which was the last mer- 
chant ship built in Massachu- 
setts. Mr. J. J. Currier has 

made a curiously interesting 
and authentic list of all the 
ships, barks, brigs, brigan- 

tines, schooners and other 
seagoing vessels built in the 
district of Newburyport, from 
the organization of the United 

States government down to 

1877, with the class, name, 
tonnage and ownership of 
each vessel, and stating when 
and by whom it was built. 
By my actual count I find 

thus catalogued 2,115 vessels, 

not including many more 

that were built here on con- 
tract and then sent, as was 

frequently done, to other 

ports to be documented ; nor 

does it include the hundreds 

of fishing boats, yachts and 

other boats built here and of 

which no record has been 

made. 
The decline in what may 

properly be called American 

commerce ; the rapid disap- 
pearance of the forests of oak, 

pine and other kinds suitable 

for ship timber; together with 

the gradual substitution of 

steamers for sailing vessels, 

are the main causes that have 

practically destroyed what 

was once one of our proudest 

industries. Occasionally 

barges, sloops and smaller ves- 
sels are built along the Merri- 

mac ; but the era of ship 

building is ended, so far at 

least as these waters are 




JOHN J. CURRIER JR. 

concerned. The business was extinct twenty years ago 
in Salem, Gloucester, Ipswich, Rowley, Salisbury and 
Haverhill ; and although kept alive for a few years 
longer in Newburyport, it is now decayed, and it will 




AN OLD NEWBURYPORT SHIPYARD. 




henceforth be known only in history. But it cer- 
tainly should thus be known. The nation that 
justly honors its statesmen, warriors, literary men, 
architects and inventors ought to keep a place 
amid its archives for men like the Woodwells, 
Moggridges, Carrs, Crosses, Curriers, Gerrishes, 
Jackmans, Merrills, Hacketts, Mansons, and others, 
who, during a period spanning more than two 
centuries, manned the busiest shipyards on the 
continent, gave employment to many hundreds 
of skilled artisans, launched more than 2,000 sea- 
going vessels, with an aggregate tonnage of fully 
400,000 tons. We are indebted to Mr. Otis P. 
Gould, of Newburyport, for the accompanying 
illustrations of the old shipyard and launch, made 
from his photographs. Most of those forty ship- 
yards of the Merrimac and vicinity have been 
absorbed by other and more prosaic industries. 
A few only remain, unoccupied and in ruins. 

A Brick Country Road. 
The first brick country road laid in the United 
States has been put down in Monmouth Town- 
ship, Warren County, 111., says the Boston Tran- 
script. The road is the culmination of a series of 
experiments in road building, and though it is re- 
garded as more or less on probation, the utmost 
confidence in its success is expressed. When hard 
road building began in the township, four years 
ago, it was decided to expend the money on hand 
in an experimental way. Monmouth Township 
had long been a sufferer from bad roads. In 
winter the town had often been completely 
blockaded by mud too deep for wagons. Even 
within the town itself the streets were so poor 
that at times the " bus " lines were obliged to 
suspend business, and mail and baggage were 
carried to the railway station on wheelbarrows. The 
manner in which the roadway was laid is described 
as follows : The ground was prepared for it by grading 
and being allowed to stand for two months. It was 
treated to an occasional scrap- 
ing, so that it would pack 
evenly, and when the contrac- 
tors were ready to lay brick 
it was as hard and even as a 
floor. The first thing was set- 
ting the curbing. This was 
made by 2 inch X 6 inch oak 
plank, set 7 feet apart, and 
held by oak stakes 18 inches 
long, and put down every '4 
feet. Inside this was put a 5 
foot bed of sand. This was 
evened up, and the single 
course of No. 1 paving brick 
was put down. They were 
set on edge, and make a fine 
roadbed. Outside of the curb 
2 feet of crushed rock was 
laid, graded up to make an 
easy approach. This makes 
a road 11 feet wide. The 
earth on each side was graded 
and worked, making it all 40 
feet wide, and affording 
tracks on each side for use in 
dry weather. The average 
cost of the stone roads has 
been 70 cents per foot. The 
brick road cost $2,600 for 3,000 
feet, or about 90 cents a run- 
ning foot. 



Great St. Bernard. 
Avalanche. 

The left wing of the great 
monastery of St. Bernard has 
been demolished by an ava- 
lanche, says a dispatch from 
Berne, dated March 1, 1897. 
Fortunately no lives were lost, 
nor was anyone seriously in- 
jured, but the monks occupy- 
ing the monastery were in 
serious danger for some time 
before their safety was as- 
sured. 

When the great masses of 
snow and ice descended upon 
the building, the occupants 
took refuge in the part of the 
building which remained in- 
tact, and from there were able 
to dig a tunnel under the 
snow, through which they 
crawled. Most of them were 
severely frostbitten. 



A LAUNCH IN A NEWBURYPORT SHIPYARD. 



Motor fire engines are to be 
tried in Paris, and horseless 
carriages are now admitted 
to the Bois du Boulogne. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Propulsion of Vessels.— John L. 

Helmolt, New York City. According; to thie improve- 
ment side paddles of finlike construction are located 
near the stern and near the stem of the vessel at each 
side, the paddles having a hinged connection with a 
sliding support, and each set being adapted to move to 
and from the other set, the forward set making a stroke 
against the water while the rear set moves forward, 
folded close against the sides of the vessel, and vice 
versa, the blades thus operating alternately to propel the 
vessel. Means are also provided for reversing the action 
of the paddles, to move the vessel backward, and the 
propelling mechanisms are equally balanced at each side 
of the vessel's hull, it being practicable to tnrn the 
vessel on its center. 



Kail vi* ay A pp I lancer*. 

Refrigerator Car.— Charles S. 

Hardy, San Diego, Cal. This invention is for an im- 
provement in cars provided with folding ice receptacles, 
and covers better means of packing the folding parts of 
the ice receptacle and improved spatter devices for the 
drain flue. The ice receptacle is composed of hinged 
sections, and is made water and air tight at all points 
except where openings are left for inlet and discharge, 
and the partition at the lower end forming the drain flue 
has rubber or other flexible material at its upper or inlet 
end, go arranged that the- floor of the ice receptacle 
will normally seal itself to the drain flue by its own 
weight. 



Electrical. 

Voltmeter. — Paul Brandt, Berlin, 

Germany. In order to avoid errors of voltmeters due 
to the remanent magnetism of the iron ore actuated by 
the solenoid, this inventor substitutes for the solid iron 
core hitherto used a sleeve of soft iron containing a bun- 
dle or cluster of wires, causing a mutual induction be- 
tween the sleeve and the cluster of wires whereby the 
remanent magnetism of the sleeve is completely neutral- 
23d. The soft iron sleeve, containing its bundle or 
cluster of wires, is actuated in the usual manner, being 
drawn into the spool or bobbin of the solenoid and suit- 
ably connected to an index or pointer. 



miscellaneous. 

Nasal Expander.— George B. Farmer, 

Perth, Canada. A spring yoke carrying on its free 
ends suction cups is, according to this invention, adapt- 
ed to be readily inserted and applied to the nose, to 
properly expand the nasal wings and improve the 
passages for air inhaled to insure better breathing. 
Each of the cups has a hard center and annular flexible 
rim adapted to gently but positively engage the inner 
ewriaces of the nasal wings. 

Movable Toy Device.— Axel L. Sjo- 

berg, Union Hill, N. J. To impart a rapid or: slow 
movement to toys or similar articles, this invention pro- 
vides a device which may be contained in the article or 
in a casing forming a portion of the article. A counter- 
balanced winding shaft is journaled in a frame and a 
spring tension device is secured at one end to one side 
of the movable object, a guide at the opposite side of 
the movable object engaging a cord having one end 
eesnected with the winding shaft and the other end 
eonnected with the spring tension device. The winding 
of the device is accomplished by the motion of the 
article. 

Breast Form.— George M. MeCleary, 

McKeesport, Pa. This is a pneumatic form with con- 
vexed outer faces and provided with non- elastic shaping 
bands holding the form close to the body. Shoulder 
straps and a girth are also provided, the latter having 
elastic sections, and being united at the back by a lacing 
and at the front by a clasp. 



^Business and '^Personal* 



Designs. 

Thill Coupling Plate.— Charles T. 

Redfield, Glen Haven, N. Y. This plate has a mam 
portion slightly bowed at the middle, and at one end a 
wing at an angle and terminating in a notched flange, 
while at the opposite end is a shorter wing, also 
notched. 

Flower Holder.— Stephen M. Gris- 

wold, Brooklyn, N. Y. This holder consists of twin 
loops, side by side, made of one piece of metal, a pin 
being pendant from one of the loops. 

Incandescent Lamp Bulb. — Law- 
rence H. Dolan, Alexandria, Ind. This is a six-sided 
pear-shaped bulb, whose surface is covered with dia- 
mond shaped facets. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



The charge for insertion under this head is One Dollar a 
Ime for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 



Marine Iron Works. Chicago. Catalogue free. 
Simple Motor No. 641. $6. M. F. M., Sturgis, Mich. 
High grade well drills. Loomis Co., Tiffin, Ohio. 
" U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y,Ct. 
For bridge erecting engines. J. S. Mundy, Newark, N. J. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ransome," 757 Monadnock Block, Chicago. 

Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. " Ran- 
some," 757 Monadnock Block, Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by, the De La Vergtie Refrigerating Ma- 
chine Company. Foot of East 13Sth Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 3(31 Broadway, N. Y. 

C3f Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

lN amen a n<l AcUlrewn must accompany all letters 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
Ifi e tv retire* to former articles or answers should 

give date of paper and page or number of question. 
IiiqiiirifH not answered in reasonable time should 

be repeated ; correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by letter 

or in thie department, each must take his turn. 
It ii >*cr» wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
ScJ entitle American Supplements referred 

to may be had at the office. Price 10 cents each. 
Ifookft referred to promptly supplied on receipt of 

price. 
Ml il era In sent for examination should be distinctly 

marked or labeled. 



(7122) J. C. H. says : Supposing: a gas 
jet in a dwelling house is left open and gas escapes at the 
rate of five feet an hour. Would it be reduced by igniting 
the same ? That is, would it lessen the pressure or speed 
of the gas, in passing the cock at the jet? If so, how 
much ? A. The tendency of lighting would be to increase 
the flow by expanding by heat the aperture in the tip. 

(7123) J. W. asks : Will you please in- 
form me in the Scientific American how camphorated 
oil is made? Also, what book can you recommend on 
pharmaceutical preparations? A. Camphorated oil is 
prepared by dissolving 1 ounce avoirdupois of camphor 
in 42 ounces avoirdupois of cotton seed oil, or dissolve 1 
ounce avoirdupois. of camphor in 4 fluid ounces of olive 
oil. We can supply the following books on pharma- 
ceutical preparations : "The Era Formulary," 5,000 
formulae, price $5. Beasley's "Pocket Formulary," 
price $2.25. Griffith's "Universal Formulary," price 
$5.50. "The Art of Compounding. A Reference Book 
for Pharmacists at the Prescription Counter," by Sco- 
ville, price $3 post paid. 

(7124) C. H. W. asks : In a perma- 
nent magnet, there being a positive and a negative pole, 
will the negative pole repel the same object that the 
positive pole will attract ? If so, is the field of repulsion 
of the negative pole of the same size and of the same 
inverse intensity as that of the positive pole ? A. We 
answer the first query affirmatively. But the poles 
may vary considerably as regards the field of force in 
their vicinity. In other words, the polarization maybe 
unsymmetrical. 



NEW BOOKS AND PUBLICATIONS. 

A Manual of Photo Engraving, Con- 
taining Practical Instructions 
for Producing Photo Kngraved 
Plates in Relief and Half Tone. 
By H. Jenkins. Chieasro, 111.: The 
Inland Printer. Pp. 129. Price $2. 

A very practical book, beautifully printed, containing 
many illustrations of various styles of half tone work, 
the frontispiece being especially rich, representing the per- 
fection of tricolor work in a picture of a goldfinch bird, 
the red breast, blue head, and intermediate colors coming 
out most brilliantly. Preceding this page are pictures of 
the bird in yellow, a pink red, blue and a darker red, 
which, when superimposed over each other, give the re- 
markable multicolored picture. There are directions for 
preparing the plates and their treatment, illustrations of 
the apparatus used and examples of different kinds of 
screen plates and diaphragms shown. It is a book easily 
understood, being based apparently on the results of 
actual experience, which is systematically classified and 
explained. It should prove a valuable aid to those de- 
Biring to be guided rightly in learning the elementary and 
practical points of the half tone process. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

FEBRUARY 23, 1897, 

AND BACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Abrading cylinder, Lane & Mitchell 577,582 

Airbrake. D. Dunn 577,425 

Alarm. See Door alarm. 

Amalgamating machine, gold, J. R. Brown 577,505 

Animal trap, W. H. Hamilton 577,745 

Annunciator, A. R. Miranda 577,532 

Arsenic ores, process of and apparatus for treat- 
ing, G. M. Westman 577,802 

Auger, post hole, A. O. Barnes 577,411 

Automatic switch, P. S. Rogers 577.520 

Bale tie, W. P. Hayne 577,511 

Band cutting and feeding machine, J. D. Powell .. 577,782 

Bath cabinet, vapor, W. L. Anderson 577,407 

Battery. See Secondary battery. 

Beamless brake, P. Maechling 577,768 

Bearing or support, spindle, W. Hinchliffe 577,553 

Bed bottom, N.Petersen 577.780 

Bed, invalid, J. T. Hall 577,743 

Beer, device for drawing steam, E. Demers 577,728 

Bell, bicycle, P. C. Arnold 577,408 

Bell, bicycle, G. F. Carlie 577.718 

Bell, bicycle, T. Hoermann 577,618 

Bell, bicycle, Meyrose & Curtis 577,488 

Bi cycle, Coffeen & Buck 577,509 

Bicycle chain protectorand dust guard, H. Jacoby 577,581 

Bicycle dress guard holder, .M. Guy .'. 577,551 

Bicycle leader, Hayes & Dilley 577,749 

Bicycle lock, C. E. Wickliffe 577,673 

Bicycle locker, H.W.Myers.*....- 577,808 

Bicycle pump, M. B. Lloyd.... 577,438 

Bicycle reversible saddle post, Gilbert & Mushing 577,651 

Bicycle support, P.P. Peace 577,663 

Bicycle supporting stand, J. L. Benton 577,592 

Bicycles, adjustable handle bar for, J. M. Erwin.. 577,805 

Bicycles, etc., brake for, W. Schmidt 577,665 

H uing package, J. O. Egestorff 577,732 

Bobbin, J.C.Fisher 577,736 



Boiler tube cleaner, Lockwood & Clifford 577,765 

Bolt or rivet, R.Flaherty 577,737 

Boots or shoes, antislip ping attachment for, J. 

Zandalazini 577,475 

Bottle, E. E. Brown 577,415 

Bottle, A. Turner 577,590 

Bottle, W. Winston 577,634 

Bottle, antireflllable, G. J. Franken 577,426 

Bottle, mucilage, E. G. Woodham 577,474 

Bottle, non -refilling, J. D. Shoots 577,790 

Bottle stopper, J. H. Wittekind 577,546 

Box. See Cigar box. Collapsible box. Dust box. 

Powder box. Salt box. Slide box. 
Bracket. See Lamp bracket. Shelf bracket. 
Brake. See Air brake. Beamless brake. Car 

brake. Electropneumatic brake. Railway 

Brake handle, J. D. Waldran 577,470 

Brake handle, ratchet, McGuire & Hubbard 577,490 

Brake shoe, M. J. Brundage 577,506 

Brake slack adjuster, W. W.Holmes 577,659 

Bridge, cantilever draw, Morse & Sylvester 577,443 

Brushes or brooms, machinery for drilling holes 

in stocks, etc., of, G. Shaw et al 577,587 

Brushing and rolling fabrics, machine for, De- 

wald &Crispell 577,478 

Burnishing machine, S. H. Nichols 577,823 

Button tube loader, J. Kydd 577,821 

Can. See Dis pensing can. Oil or gasolene can. 
Sheet metal can. 

Can machine, W. D. Brooks 577,715 

Can making machine, J. Solter 577,457to 577,459 

Cane or umbrella holder, W. F. Stellner 577,668 

Car brake, E. A. Marden _ 577615 

Car coupling, R. B. Chritton 577,547 

Car coupling, S. A. Politsky .' 577*562 

Car coupling, J. F. Swint 577,464 

Car coupling, T. Welch 577,710, 577,801 

Car, dumping, W. A. Thacher 577,565 

Car fender, street G. Stademann 577,564 

Car, railway, W. M. Cole 577,5% 

Car step, folding, W. P. r\-ye.. 577,446 

Car switch, automatic, I . Rice 577,563 

Car unloading apparatus, W.R.Wilson 577,500 

Cards, piano machine for punching jacquard, V. 

Royle 577,585 

Carriage, child's, F. Cohn 577,646 

Carroting machine, C. E. Sackett 577,626 

Case. See Egg case. Tilting case. Traveling 
case. 

Chain wrench, Grinden & Amborn 577,653, 577,654 

Chalk sharpener, C. M. Clinton 577,548 

Check receptacle and cash drawer, combined, A. 

R. Miranda 577,533 

Chocolate coating machine. P. J. Vander Linda.. 577,566 

Chuck, drill, J. F. Hendrickson 577,656 

Cigar box, W. A. Stickney 577,794 

Cigar ends, device for protecting burning, O. 

Rocholl 577,624 

Circuit breaker, automatic, G. F. Packard 577,447 

Clamp, J. Strang 577,669 

Cleaner. See Boiler tube cleaner. Dish cleaner. 

Clock escapement, C. Holes 577,753 

Clutch, automatic, C. M. Dodge 577,574 

Cock, adjustable self draining, F. G. Hamer 577,603 

Cock, right and left hand stop and waste, W. 

Hall. 577,510 

Coffee pot, L. S. Royer 577,625 

Coffee roaster, H. G. Lange 577,761 

Collapsible box, J. B. Brown 577,416 

Collapsible cup, J. Lines 577,764 

Collar pad, horse, W. V. Tascher 577,465 

Column, structural, F. H. Kindl 577,820 

Compressing or blowing engine, A. A. Weimer.... 577,568 

Controlling device, O. H.& W. M.Jewell 577,685 

Controlling device, W. M. Jewell 577,687 

Cooker, combination steam, J. A. Hatter 577,604 

Cooking outfit, F. H. Buzzacott 577,642 

Cooler. See Milk cooler. 

Core box machine, Stephens & Brush 577,792 

Corn busker and fodder shredder, F. M.Teeguar- 

den 577,466 

Cot or bed, M. J. & R. E.Carver 577,419 

Coupling. See Car coupling. Hose coupling. 
Thillcoupling. 

Cover, pail, H. C. Hansen 577,747 

Crane, lowering, W. J. Allen et al 577,815 

Crank connection, G. Wilson 577,701 

Crossbow, G. Bruder 577,641 

Cultivator and cotton chopper, combined, E. N. 

Bickley .' 577,713 

Cultivator attachment, W. L. Dayton 577,726 

Cup. See Collapsible cup. 

Current motor, alternating, L. Gutmann 577,427 

Curtain bolder, C. Lenz 577,436 

Curtain rosettes, etc., to walls, device for fasten- 
ing, Preuss &Leipziger 577,449 

Curtain, sliding, A.D.Elliott 577,575 

Curtain stretcher pin, J. P. McAlister 577,607 

Cutter. See Rotary cutter. Stalk cutter. Thrash- 
ing machine cutter. 

Cycle chain cleaner, W. M. Ash 577,503 

Damper, stove door, S. C. Hulbert 577,527 

Dental furnace, J. T. Barker 577,638 

Dental plugger, A. Cane 577,507 

Desk and chair support, adjustable school, R. P. 

Elliott 577,824 

Desk for hotel registers, revoluble, J. D. Mets — 577,487 

Dial, timepiece, J. Culver 577,573 

Die. See Smoothing and finishing die. 

Dies, etc., mechanism for feeding blanks to, A.C. 

Campbell 577,643 

Dilator, N. D. Mussey 577,775 

Dishcleaner, W. H. Curtice 577,725 

Disinfecting apparatus, A. V. Brochet 577,525 

Dispensing can, T. W.Alexander 577,477 

Display form, D. C. See 577,455 

Display tray, F. Shaw 577,827 

Door, L. F. Herrmann 577,657 

Door alarm, C. B. De Lamar re 577,433 

Door check and closer, D.G. Wells 677,591 

Door check, liquid, H. G.Collins 577,721 

Door fastener, sliding, W. Mosier 577,444 

Drainage fitting, metallic, A.C. Stewart 577,793 

Drawing apparatus, curve, J. H. White 577,472 

Drill, H. B. Keiper 577,556 

Drilrfeed device, rotary, W. J. Mewer 577,662 

Dropper. See Phosphate dropper. 

Dust box, portable, H. S. Richardson 577,452 

Egg case, H.L.Anderson 577,502 

Egg tester, H.F. Walton 577,633 

Electric currents of high frequency, apparatus 

for produci ng, N . Tesla 577,670 

Electric cutout , J. F. M c Elroy 577,822 

Electric elevator, J. P.Casey 577,644 

Electric furnace, F. J. Patten 577,493 

Electric sigual for highway crossings, Alexander 

&Gillham 577,635 

Electric transformer, L. Gutmann 577,480, 577,742 

Electrical condensers, coils, etc., manufacture of, 

N. Tesla 577,671 

Electropneumatic brake, F. Chapsal 577,526 

Elevator. See Electric elevator. 

Elevator safety device, W. Ehrhardt 577,649 

Engine. See Compressing or blowing engine. Gas 
engine. Oil engine. 

Engine, C. M. C. Prentice 577,518 

Envelop, W. D. Bradstreet 577,571 

Eyelet, A.Latham 577,435 

Fabric. See Knit fabric. 

Fabrics, means for napping, N. H. Grosselin 577,602 

Farm gate, M. H. Reed 577,537 

Faucet register, Kelly & Vore 577,756 

Feathers, machine for quiliing, H. Horster 577,807 

Feed trough, A.Stacy 577,631 

Fence machine, wire, A. J. Bates 577,639 

Fence, portable, M. Steffee 577,460 

Fence tool, combination wire, L. Rubarth 577,785 

Fertilizers from garbage, apparatus for making, 

Manuell & Catucci 577,769 

Filter, W. M. Jewell 577,686 

Filter cleaning apparatus, W. M. Jewell 577,755 

Fire kindler, E. Cook 577,722 

Fireproof construction, A. R. Fordyce 577,598 

Fish holder, L. D. Garnhart 577,576 

Fish, process of and apparatus for smoking, C. 

Waldemann 577,672 

Flower pot holder, H. Waterer 577,800 

Flues and flue pipes, device for cleaning, c. Corn- 
stock 577,647 

Food product, J. Simmons 577,629 

Fracture apparatus, portable, C. S.Pace 577,778 

Furnace. See Dental furnace. Electric furnace. 

Smoke consuming furnace. 
Furnace charging and drawing apparatus, Berg & 

Dinkey 577,712 

Furnace charging apparatus, McConnell & Burns 577,776 
Furnace for smokeless combustion, M. M. Arm- 
strong 577,637 

Furnaces, hot water heating attachment for, C. 

Smith 577,695 

Furniture, adjustable support for school, J. H. 

Butler 577,594 

Furniture, adjustable support for school, L. B. 

Cobb 577,720 

Gage. See Track gage. 

Garment supporter, F.Kern 577,757 

Gas, apparatus for increasing candle powerof, R. 

S. Lawrence 577,762 

Gas burners, mantle protector for incandescent, 

L. Teichmann 577,696 

Gas, device for regulating quality of, Frost & 

Middleditch '577,739 

Gas engine, L. H. Wattles 577,567 

Gas generator, acetylene, Archer & Burrington.. 577,706 
Gas, means or apparatus for burning illuminat- 
ing, T. Birnbaum 577,677 



GaB producers, production of steam for use in, L. 

Mond 

Gas, producing and consuming n ydrocarbon, T. 

L. Willson 

Gas retort lid, T. B. Tinney 

Gate. See B'arm gate. Railway gate. 

Gate, F. W. Mase 

Gear cutting machine, J. Barker 

Generator. See Gas generator. 

Glass annealing kiln, E. Walsh, Jr. 

Glove fourchettes, punch for cutting out, E. J. 

Lucas 

Grain cleaning and scalping, B. G. Royal 

Grinding machine, H. P. Lutton 

Guitar string adjuster, R. Schuster 

Gun, automatic gas operated, H. S. Maxim 

Hair pin, E. W. Creecy 

Hammer, drop, F. Lombard ,,' ".'.'.'. 

Harrow, M. L. Akers . .. *. 

Harrow, J. L. Keel.. ' ..!"... .' .. 

Harvester, corn, T. j.Brock'way!!'.. '.'...'..'...'. '. 

Hat brim beating machine, C. Eickemeyer 

Hatpin retainer or guide, E. Q. A. McNutt 

Hinge, J. F. Gill Hand 

Hinge, spring, G. S. & H. D. Bronson 

Hitching device, horse, T. Agnew 

Hoisting apparatus, H. A. Pedrick 

Hook. See Whiffletree hook. 

Horseshoe attachment, J. Malken 

Horseshoe calk attachment, R. G. Paine 

Hose coupling, N. S. Bray 

Hose coupling, F. Munson 

Hose nozzle, E. L. Day 

Hose nozzle, fireman's, J. Busba 

Hub, vehicle, Chilcote | Bigley 

Hydrant, J. O. Stem - „... 

Ice cream freezer, C. Everts 

Ice cream freezer, C. H. Keeney 

Inclinometer, spirit, W. M. Morton 

Inhaler, H,M. Dunlap 

Inhaler, T. B.Wilcox 

Inkstand, C. S. King 

Insulator, electrical, T. W. Young 

Ironing board, bench, and ladder, combined, 

Rodgers & Kuhn 

Key fastener, W. F. Blanchet 

Knit fabric, T. J. Woodcock 

Knitting machine presser stand, D. Hurley 

Knitting machine, rib, R. W. Scott 577,788, 

Knitting machine stitch former, W. T. Barratt. .. 
Label defacing device, coupon, R. A. Wittmann .. 
Lacing for articles of wearing apparel, C. E. Fos- 

burgh 

Ladder, step, S. A. Cohen 

Lamp attachment, A. A. Freeman 

Lamp bracket, W.C.Homan 

Lamp burner, F. P. Boland 

Lamp, electric arc, G. M. Lane 

Lamp filament, electric, Douglas-Willan & Bowen 

Lamp filling device, W. L. Upson 

Lamp, incandescent gas, J. Moeller 

Lamp or lighter, pocket, W. Trabue 

Lamp, tubular, W. S. Hamm 

Lamps, chimney lift for central draught, F. 

Rhind 

Lantern attachment, signal, Rust & Lynn 

Latch, W. Cronk 

Light effects, device for controlling, H. V. Arnold 

Line feeding device, G. Race 

Line grip, J. P. Fegan 

Liquids, apparatus for expressing, straining, and 

purifying, C. L. Petersen 

Liquids, device for opening or closing vessels 

containing, J.T. Stewart 

Lock. See Bicycle lock. 

Loom, A. K. Pratt 

Loom jacquard mechanism, T. Halton 

Loom weft controlling mechanism, J. E. Martin.. 

Lubricating device, W. A. Clay 

Lubricator, G. A. Hofmeyer 

Lunch counter, H. Knudsen 

Measuring vessel, hydrostatic, J. D. R. Lamson.. 

Metal wheel, F. J. Cooper 

Milk cooler, J. F. Hub bard 

Milling, G. T. Smith 

Mineral separator, W. & J. A. Snee 

Miter cutting machine, J. W. Oliver ; 

Mould, H. A. Pike 

Monkey wrench, C. E. Thompson 

Motor. See Current motor. 

Mowing and reaping machines, cuttingapparatus 

for, W.L. Brobst 

Mowing machine, M. M. Hazzard 

Mowing machine guard finger, F. A. Kelley 

Needle, embroidery, S. G. Lewis 

Net, landing, A. Holmes 

Nut lock, J. E. Hines 

Nut lock, M. Nittle 

Nut locking bolt, E. Stancliff 

Oil engine, A. Peugeot 

Oil or gasoline can, C. W. & R. E. Proctor 

Ore concentrator, H. T. Benson 

Ore separator and concentrator, J. O. And erson . . 

Ore treating apparatus, J. H. McCoy 

Ozone and by products, manufacturing, Anders- 
son & Dittrich 

Ozone, apparatus for producing, E. Andreoli 

Packing, pump plunger, B. F. Williston 

Pad. See Collar pad. 

Painting apparatus, pneumatic, Wallwork & 

Wells 577,496, 577,497, 

Passe partout, J. A. & P. P. Bartoszewicz 

Pedal bar, J. A. Spooner 

Percolator stand, P. J. Brown 

Phosphate dropper, A. L. Bozard 

Pianoforte. F. Hoerr. 



Picture frame, C. I.e. Lee 

Picture frame, R. Liebmann 

Pin. See Curtain stretcher pin. Hair pin. 

Planter, Taylor & Oglesby 

Planter and digger, potato, F. D. Bell 

Planter, potato, Stickler & Bell 

Planter, seed, J. A. Mengel 

Plumbing, etc., testing, L. Moses 

Pocket rack, garment, D. B. Kirschner 

Pole attachment, wagon, E. Hoxie 

Powder box, E. H. Lyon 

Power converter, A. G.Newman et al 

Precious metals from ores, means for abstracting, 
J. P. Schmitz 

Printer's leader, J.J. Mosher 

Printing machine, W. M. Rockstroh 

Printing press registering mechanism, W. S. 
Huson 577,554, 

Propeller for vessels , reciprocating, H . Compton. 

Propulsion of vessels, J. L. Helmolt 

Puller. See Spike puller. 

Pump, submerged doubleacting force, II . D. B. 
Williams 

Rack. See Pocket rack. 

Railway brake, C. L. Harryman 

Railway, electric and gravity pleasure, J. A. 
Griffiths 

Railway gate. M. B. Mills 

Railway, gravity and cable pleasure, J. A. 
Griffiths 

Railway rails, portable drill for, M. T. Hurley 

Railway switch, street; A. Scbmackers 

Railway system, electric, C. F. de Redon 

Railway tie, B. Bradley, Sr 

Refrigerator car, C. S. Hardy.... 

Refrigerator, shelf, Keyser & Bush 

Register. Se e Fauc et register. 

Regulator. See Windmill regulator. 

Releasing device, animal, S. J. Ecker 

Rivet setting machine, H. S. Crombie 

Roaster. See Coffee roaster. 

Rotary cutter, J. O. Collins 

Rule, spirit level and inclinometer, combined 
pocket, M. H. Beddow 

Ruler, parallel, J. D. Barrie 

Salt box, W, E. Simonds 

Sash weight, C. R. Mullen 

Sausage filling apparatus, W. F. Schonland 

Sausage stuffing machine, C. H. Scboenland 

Saw set anvil, C. Morrill 

Scale, weighing, F. E. Mellinger 

Scrap chute and bundler, P. Berres 

Screen. See Window screen. 

Seal attachment, bottle, H. Bokelmann 

Secondary battery, H. G. Morris 

Seeding machine, A. Lindgren 

Separator. See Mineral separator. Ore separa- 
tor. 

Sewing machine, G. A. Close 

Sewing machine, vibrating shuttle, E. B. Allen... 

Shafting hanger, B. Lobee 

Sheet metal can, Hill & McKay 

Sheet metal, pressure dies for corrugating, C. J. 
Colling 

Shelf bracket. T. Corscaden 

Shelf bracket, N. B. Hurd 

Ship's log, electrically operated, W. S. Alexander. 

Shirt, E. K. Edwards 

Shoe channeling and grooving machine E. M. 
White 577,498, 

Shoe channeling machine, E. M. White.... 577,543, 

Shoe channeling machine, White & Sprow 

Shoe scraper, plowman's, De Graffenried & Red- 
ding 

Sieves, brush motion for gyratory, W. J. Stewart. 

Signal. See Electric signal. 

Skate, roller, J. A. Segerberg 

Skirt, dress, H. M. Foote 

Slide box, S. M. Blevens 

Slot machine, C. F. Neubert 

Smoke consuming furnace, R. Deissler 



577,803 
577,697 

577,484 
577,707 

577,542 

577,766 
577,538 
577,440 
577,627 
577,485 
577.724 
577,531 
577,476 
577,431 
577,414 
577,650 
577,491 
577,652 
577,593 
577,675 
577,779 

577,661 
577,535 
577,413 
577,774 
577,616 
577,717 
57,508 
577, 461 
577,733 
577,514 
577,772 
577.681 
577,674 
577,759 
577,704 

577,693 
577,504 
577,702 
620 
577,789 
577,610 
577,804 

577,599 
577,645 
577,600 
577,429 
577,612 
577,760 
577,499 
577,813 
577,828 
577,600 
577,746 

577,583 
577,786 
577,818 
577,816 

577,735 

577,448 

577,462 

577,692 
577,744 
577,441 
577,679 
577,658 
577,688 
577,434 
577,423 
577,579 
577.456 
577,630 
577,777 
577,781 
577,632 



577,614 
577,512 
577,482 
577,763 
577,684 
577,751 
577,517 
577,521 
577,536 
577,784 
577,711 
577,705 
577,825 

577,523 
577,636 
577,570 



577,522 
577,676 
577,791 
577,829 
577,613 
577,752 
577,530 
577,660 

577,795 
577,710 
577.81Q 
677,488 
577,560 
577,483 
577,578 
577,767 
577,445 

577,787 
577,773 
577,584 

577,555 
577.421 
577,750 



577,545 

577,665 

577,550 
577,489 

577,549 
577,605 
577,454 
577,450 
577,714 
577,748 
577,758 



577,479 
577,615 

577,420 

577,709 
577,708 
577,588 
577,601 
577,686 
577,494 
577,559 
577,516 
577,611 

577,640 
577,771 
577,437 



577,595 
577,406 

677.689 
577,562 

577,597 
577.721 
577.430 
577,501 
577,648 

577,544 
577,569 
577,814 

577,727 
577,463 

577,628 
577,819 
677,412 
577,691 
577,424 
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Smoothing andfinishing die, M. J. Glavin 577,577 

Sole trimming machine, F. J. Freese 577,738 

Spark arrester, J. T. Thompson 577,796 

Spike making machine, Cromwell & Sundt 577,680 

Spike puller, L. C. Powell 577,783 

Spreading liquids over sheets of paper, etc., ma- 
chine for, J. Heim 577,683 

Spring head, vehicle, G. H Hawes 577,428 

Stalk cutter, G. W. Bvridge 577,734 

Stand. See Percolator stand. 

Steam trap, N. Nilson 577,683 

Steering gear, W. Tuttle 577,797 

Stereopticon, automatic, W. L. Veley 577,469 

Stirrup detaching device, P. Wagemann 577,541 

Stitching machine, bag, T. B. Fuller 577,740 

Stopper. See Bottle stopper. 

Stove, camp or army, O. D. Hunt 577,619 

Stove, gas, L. Kahn 577,513 

Stove grate, W . Thompson 577,467 

Stove or furnace grate, S. Smyth 577,666 

Stove or range, M. M. Koch 577,557 

Switch. See Automatic switch. Car switch. Rail- 
way switch. 

Syringe, F. Bissner 577,682 

Syringe nozzle, H. H. Bennett 577,524 

Teaching melodies, apparatus for, F. N. Steffens.. 577,667 

Telegraph transmitter, H.A.Taylor 577,540 

Telegraphy, submarine, A. Muirhead 577,534 

Thermoscope, W. G. Looser 577,439 

Thill coupling, J. W. Buchanan 577,417 

Thresher and separator, grain, S. R. Rogers 577,608 

Threshing machine band cutter and distributing 

feeder, Eddy & Jones 577,731 

Ticket, divisible passenger receipt and auditor 

coupon railway, H. P. Mussen 577,622 

Tie. See Bale tie. Railway tie. 

Tiltingcase or crate, G.W Banker 577,409 

Tire, bicycle, M. A. Sancho 577,694 

Tire bolt wrench, B. A. Rich 577,451 

Tire val ve, pneumatic, D. E. Walker 577,698 

Tires, method of and implement for patching 

pneumatic, C. E. Green 577,601 

Toothpick, H. T. Tissington 577,468 

Toy, L. A. Eberhardt 577.730 

Trackgage, C. E. Irwin 577,580 

Transplanter, A. Speidel 577,539 

Trap. See Animal trap. Steam trap. 

Traveling case and baby carriage, combined, F. 

S. Kratzet 577,432 

Trolley, electric railway, H. N. Gale 577,741 

Trough. See Feed trough. 

Trough, J. S. & J. B. Weaver 577,699 

Truck, W. H. Ward 577,471 

Truck, car, M. G. Hubbard.Jr 577,481 

Truck, lumber, Ulman & Emerson 577,798 

Typewriter cabinet, W. P. Yakeley 577,703 

Umbrella, R. P. Knapp 577,529 

Upholsterin g, means for making plaited work in, 

H. B. Pitner 577,809 

Valve, explosive engine, E. L. Teubert 577,589 

Valve, hydrant, H. Pichler 577,519 

Vaporizer, A. R. Miranda 577,442 

Vehicledoor construction, C. A. Warren 577,799 

Vehicle, foot propelled, G. G. J. Millar 577,826 

Vehicle, motor, L. Brown 577,716 

Vehicle, motor.E. D. Cross 577,572 

Vehicle top, J. W. Wilder 577,473 

Velocipede driving mechanism. F. J. A. Kinder- 

mann .' 577,621 

Venting device, G. W. Banker 577,410 

Voltmeter, P. Brandt 577,678 

Warner's beam andweaver's beam, J.Mills 577,558 

Washbasin supporting device, W. Kachler 577,528 

Washing machine, J. H. Doub 577,729 

Watch bow fastener, H. F. Cook 577,422 

Water, purifying, H. B. Furness 577,806 

Weather strip, A. P. Chilson 577,719 

Welding copper upon steel or iron, J. Burns 577,817 

Wells, appliance forunscrewing casings down in 

oil.G. P. Tadder 577,812 

Wells, removable plug for oil, G. P. Tadder 577,811 

Wheel. See Metal wheel. 

Whiffletree hook, M. M. Sanderson 577,453 

Windmill regulator, J. N.Swanson 577,495 

Window screen, E. E. Monroe 577,690 

Wire stretcher, W. W. Hendricks 577,617 

Wire stretching and splicing device, G. K. Jack- 
son 577,754 

Woodworking machine, J. M. Nash 577,492 

Wrapping, folding and sealing circulars, machine 

for, R. A. Carter 577,418 

Wrench. See Chain wrench. Monkey wrench. 

Tire bolt wrench. 
Wrench, G. W. Martin 677,770 

DESIGNS. 

Advertisingfly net, H. D. Gaines 26,693 

Ash pan, M. V. Conner 26,686 

Bedstead end frame, metal, D. Frank 26,688, 26,689 

Bicycle frame, R. M. Keating 26,687 

Box, wooden vial, W. C. Estes 26,674 

Card, F. R. Brooke 26,692 

Cartridge clip^ temporary, T. C. Johnson 26,675 

Cartridge shell, J. Gardner 26,676 

Cartridge shell, solid head, J. Gardner 26.677 

Chain, P.J. Duerr 26,667 

Cigar lighter, C. D. Golden 26,672 

Clock case, C. D. Golden 26,669 to 26,671 

Coin controlled|machine case, B. J. Wertheimer.. 26,684 

Crate tray, berry, D. E. Smith 26,685 

Dental tool for carrying amalgam, J. W. Ivory 26,678 

Fabric, 8. R. Ogg 26,694 26,695 

Form, dress, L. E. Hacherelle 26,690 

Hook, metallic spring, F. L. Faatz 26,680 

I^amps, etc., shade for, M. R. Littell 26,673 

Rubber quarter boot. W. B. McDonald 26,691 

Sash, car window, S. S. Bradshaw 26,682 

Spoon, G. R. Pohl 26,668 

Tool, compound, O. Aberer 26,679 

Tug holder, H. Hamman 26,681 

Valve casing, Railton & Campbell 26,683 



TRADE MARKS. 

Aperient waters, their salts and medicinal prepa- 
rations containing such salts, natural, E. Sax- 

lehner 29,597 

Baking powder, Tillraann & Bendel 29,590 

Beer, Acme Brewing Company 29,599 

Beer, lager, A. H. Ziegler 29,600 

Bicycles and similar vehicles, H. J. Young 29,609 

Bicycles, velocipedes, their parts and attachments, 

Tourist Cycle Com pany 29,607, 29,008 

Candy, chewing, American Molasses Candy Com- 
pany 29,596 

Cassimeres, Middlesex Company .. 29,578 

Corsets, H. W. Lyon 29,575 

Disinfectants, Hance Brothers & White 29,610 

Feed, animal, Freeman Milling Company 29,593 

Flour, aged glutinous, E. A. Smith 29,594 

Flour, wheat, Freeman Milling Company 29,591 

Foods, beverages and condiments, certain named, 

J.F.Humphreys & Company 29,592 

Glue, liquid, E.J. Mills 29,601 

Hair crimping pins, J. Battles 29,584 

Hose hydraulic or fire, Eureka Fire Hose Com- 
pany 29,579 

Luting, cement or putty, non-hardening elastic, 

F. O. Pierce 29,603 

Medicines and surgical instruments, certain 

named, A. E. Burns 29,587 

Nail pullers, Maltby, Henley & Company 29,605 

Needles, Excelsior Needle Company 29,585 

Paints, Harrison Brothers & Company 29,602 

Paints, James E. Patton Company 29,611 

Paper cutters, roll, American Roll Paper Com- 
pany 29,606 

Ranges, stoves and heaters. Thomas, Roberts, 

Stevenson Company 29,604 

Remedies for pulmonary diseases, including pills, 

Lester H. Greene Company 29,587 

Ribbons, velvet and satin, Vischer & Company 29,576 

Soap, Petrolia Manufacturing Company . . .29,581 to 29,583 

Spices, Tillmann & Bendel 29,589 

Starch, laundry, T. Kingsford & Son 29,595 

Surgical instruments and appliances, Kny- 

Scheerer Company 29,586 

Toilet waters, Piver & Cie.. 29,580 

Wine, claret, J. M. Vergnole 29,598 

Woolen cloth, Middlesex Company 29,577 

PRINTS. 

"Cut No. 567, G. V.," I. E. Palmer 45 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadwa?, New 
York. Other foreign patents may also be obtained. 



For Evening Entertainments 

At Home — In Church or Chapel, 
In the Schoolhouse — In the Hall. 

Can be Heard Distinctly in Any Size Room. 




Beniner Gram=o=phone «£ 



The Most Perfect Talking Machine — Automatic Operation. 

Cannot Get Out of Order. 

Wonderfully Adapted for a Novel Money-Making Entertainment. 



Programme. 



HOME ENTERTAINMENT. 
Part first. 

i. PIANO SOLO, > Princess Bonnie Waltz 

2. SO\a -Tenor Solo, - Tramp, Tramp, Tramp 

By Geo. J. Gaskin. 

3. BANJO SOLO, .... Titus March 

4. SONO— Baritone Solo, - Starlight, Starbright 

By J, W. MYERS. 

5. RECITATION, = Imitation of a Street Fakir 

By Geo. Graham. 
nALE QUARTETTE-Medley, . Mary Ann 
SONO- Plantation Shout, Bye, Bye, Ha Honey 

By Billy Golden. 
CORNET DUET, - - Short and Sweet 
SONO, ..... La Marseillaise 

By SlGNOR GlANNINI. 



Part Second. 



Medley of Jigs and Reels 
» Down in Poverty Row 

Gaskin. 



BANJO SOLO, - 
SONO— Tenor Solo, 

By Geo. J 
HALE QUARTETTE-Negro Song, 

Hear dem Bells 
RECITATION— Poem by Eugene Field. 

Departure 

DRUn AND FIFE (Descriptive), Spirit of '76 

SONQ-Baritone Solo, I Want Yer, Ma Honey 

By Dan W. Quinn. 
RECITATION, - . Side Show Orator 

By Geo. Graham. 

17. SONG -(M. Farkoa's Great Success, 

French Laughing Song) 

18. SONQ -Baritone Solo, 

Say Au Revoir, But Not Qood=bye 

By J. W. Myers. 



You will find our number for each selection 
in the list of our Records. 



* I *HESE people are certainly enjoying themselves, and no wonder, for they ai 

* listening to one of the most varied entertainments ever given in a private 

parlor. They were first, as you will perceive by the accompanying programme, 
entertained by a piano solo. They then listened to a popular and patriotic song. The 
next selection was a banjo solo, and after that a song by the baritone, J. W. Myers, 
"Starlight, Starbright ;" then a recitation, "The Imitation of a Street Fakir." This 
was followed by a male quartette. Then came the very popular and famous Billy 
Golden with his plantation song, " Bye, Bye, Ma Honey ;" following that a cornet duet, 
and then the French national song, " La Marseillaise," by Signor F. A. Giannini. 

We have introduced in this advertisement the whole programme as rendered at this evening's ,: Home Enter- 
tainment;" each selection was a reproduction of the original. You listen to the quality and strains of the 
cornet; you absolutely hear the picking of the banjo, while the quartette singing and the solo singing are the 
natural reproductions of the real artists. 

So true to life are these reproductions that if you were to come into the hall and see the people gathered 
together and yet not know that the evening's entertainment was given by a reproducing or, as it is perhaps better 
known, a talking machine, you would really never know it uniess you had a chance to enter the room. 

This special talking machine, the Berliner Grnninplioiif, is the newest and the best. Its results are 
better than those of the regular $100 talking machines. We have made this result possible because of the dis- 
covery of a new way to record sound. It is recorded upon a flat disk and Anally placed upon hard rubber, which 
makes it indestructible, very easy to handle, and, for the first time, thoroughly adapted for family use. These 
disks cost 60 cents singly, or $6 per dozen, and as the variety is almost unlimited, you can have a never failing 
source of pleasure and entertainment. Great men and great artist3 will be recorded, and you will thus be able to 
hear, in your own home, people of national and international reputation. 

There is no musical instrument that the Gramophone does not reproduce. This spring motor machine, 
which runs by clockwork, we sell for $25, express prepaid to any point east of the Rocky Mountains. To points 
beyond we allow Denver express rates. Two records are included with each machine. 

We guarantee Perfect Satisfaction, and will return your money, less express charges, if it is not satis- 
factory. It winds easily, weighs only fifteen pounds, and has the great advantage of being always ready for 
use, because its power is within itself. 

We have two other styles for $10 and $15 ; the $10 machine is run by hand, and is furnished with ear tubes for 
two people to hear. The $15 machine is also run by band, but is supplied with a governor, so that the speed ia 
regulated, and after it is turned as fast as necessary cannot be turned any faster. This makes the band macb ine 
sure to eive you a good reproduction, even in the hands of a novice. 



These two styles— the $10 and $15 machines— sent prepaid as above indicated, upon receipt of price. All equipment necessary 
accompanies each machine. Send for Catalogue. Send money by Registered Letter, Post Office Order, or New York Draft to 



National Gramophone Company, 



894 Broadway, New York City 



See first page Scientific American of May 16, 1896. 
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ORDINARY RATES. 

Inside Page, each insertion -- 7-> cents a line 
Back Page, each insertion ---- $1.00 a line 

IWFor some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the i ine, 
and is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 
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OOD or PIETflL WORKERS 

without steam power can save 
time and money by using our 

FootaqOaqdPoweiDlacliipy 

SEND FOB CATALOGUES— 

A— Wood-working Machinery. 
B— Lathes, etc. 
SElfECA FALLS MFG. COMPAHY. 

695 Water St., Seneca Falls, N. Y. 



AMERICAN PATENTS.— AN INTER- 

esting and valuable table showing the number of patents 
grunted for the various subjects upon which petitions 
have been died from the beginning down to December 
31. 1894. Contained in scientific American Sup- 
PLEmknt, No. 1002. Price 10 cents. To be had at 
thisofficeand from all newsdealers 



•POWER & FOOT I SHAPERS.PLANERS.DRIILS, 
I A 1"UC C MACHINE SMOPOUTflTS. TOOLS 

fc.#» ■ n b9.l«ID SUPPLIES. CATALOGUE FRCE. 

SEBASTIAN LATHEXO. 120 CULVERT ST. CINCINNATI. 0. 



SPECIAL WIRE MACHINERY 

DESIGNED AND BUILT. 

(Mr. J. N. Dennis in charge of tbia department.) 

Patterns designed for difficult Castings of Steel 

and Malleable Iron a Specialty. 
AMERICAN WIRE GOODS CO.. - LOWELL, MASS. 




GATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 

50 years experience as builders. 

GATES IRON WORKS, 
Dept. C, 650 Elston Ave., Chicago. 



AMERICAN PATENT 

Pop Safety Valve 

For Marine and Stationary Boilers. 
Portable and Farm Engine Valves, Loco- 
motive Valve and Muffler, and American 
House Heater Valve. 

H3e?~ Send for Catalogue A. 
AMERICAN STEAM GAUGE Co. 
34, 36 tfc 3S Chnrdon St., Boston, Mass. 





BICYCLE RIM 

ROLLINC MACHINE 

For rolling bicycle tires, mud 

guards, rims and similar work. 

H3e?~ Send for circular. 

BLAKE & JOHNSON, 

i| I". O. Box 7, Waterbury, 
Conn., U. !S. A. 



DORMAN S 
VULCANIZERS 

are used all over the world. 

Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Seals, Engraving and 
Die Sinking of all kinds. Established 1800. 
£P~ Send for Catalogues. 

THE J. F. \V. DO It MAN CO. 

121 E. Fayette St., Bnltimoi-e, Mil., U. S. A 





Bolt Threading, Bolt Head- 
ing, and Nut Tapping 

MACHINERY. 

We are the leading manufac- 
turers in our line. 
Send for complete Catalogue 
S. A., matted free. 

ACME MACHINERY CO. 

Cleveland, Ohio, U.S.A. 



TRANSITS AND LEVELING INSTRUMENTS. 

PLUMBERS' IRON LEVEL Wi ft u , r. b,e 






LATHES 

FOR 

Gunsmiths, Tool 
Makers, Experi- 
mental and Repair 
Work, etc. 

Send for Illus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
Rockford, III. 



TT Sou flre a manufacturer of Sheet metal 
articles, you are naturally interested in New Ma- 
chinery, and it will cost only a 2c. stamp to request 
us to forward any of the following illustrated circulars: 
No. i . Rolling Mill Machinery for sheet metal 
No. 2. Tube and Wire Mill Machinery 
No. 3. Silverware and Coining Machinery 
No. 4. Hardware and Brass Goods Machinery 
No. 5. Bicycle Machinery 

ADDRESS 

THE WATERBURY FARREL FOUNDRY & MACHINE CO. 

WATERBURY, CONN. 

The Van Norman • • 
Universal Bench Lathe. 

A Lathe, Milling Machine. 
ScrewCutter and Universal 
Grinder in one tool. The 
best tool made for all kinds 
of small work. Made by 
Waltham Watch Tool Co., 

SPRINGFIELD, MASS. 

t2T Send for Catalogue 




PORTABLE SINGLE RAIL SURFACE 

Kail way. —Details of construction and description of 
rolling stock of a new system of portable railway which 
may be laid upon ground that has received no special 
preparation for its reception. With 1!) illustrations. 
Contained in Scientific Amkrican Supplement, No. 
1014. Price 10 cents. To be had at this office and from 
all newsdealers. 




T& can SET Y0y COLD 
MiWNGMACHlNER, 

JY ECONOMY OF FUEL IN DRIVING OUR 

RIEDLER PUMP&mm 

WHICH w^kavE? WWre£o* aj^fl,^ 

FRASER&CHALMERS.CHICAGO. ILL U.S.A 
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Y TELEPHONES 

That Are Good-Not "Cheap Things" 

The difference in cost is little. We guarantee our appa- 
ratus and guarantee our customers against loss by patent 
suits. Our guarantee and instruments are Both Good 

WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton Street, Chicago 

Largest Manufacturers of Telephones 
exclusively in the United States. 
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Experimental & Model Work 

Circulars & advice free. Gardam & Son, 96 John St.,N.Y. 



H0UTS AUTOMATIC TELEPHONE SWITCHES 

Some of its advantages: 1st. It is strictly 
automatic. 2d. It completely does away 
with the " manual" switchboard. 3d. Con- 
nection between subscribers is direct and 
instantaneous. 4th. No central office ope- 
rator to hear, delay, or interrupt conversa- 
tions. 5th. Uniform and uninterrupted 
service at all hours of day or night. 

fl@?" This appliance is sold outright or 
leased, at option of customer, and fully 
guaranteed. 

tW~ Send for illustrated circulars. A. to 
Houts Automatic Telephone Switch 
Co., Parker, So. Dakota, U. S. A. 
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ATENTS! 

Messrs. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for inventors. 

In this line of business they have had nearly Fifty 
years' experience, and now have unequaUd facilities for 
the preparation of Patent Drawings. Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Trademarks, Reissues, Assign- 
ments, and Reports on Infringements of Patents. All 
business intrusted to them is done with special care and 
promptness, on very reasonable terms. 

A pamphlet sent free of charge on application, con- 
taining full information about Patents and how to pro- 
cure them : directions concerning Trademarks, Copy- 
rights, Designs, Patents, Appeals, Reissues, Infringe- 
ments, Assignments. Rejected Cases. Hints on the 
sale of Patents, etc. 

We also send, free of charge a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway New. York. 
Branch Offices. - No. 622 and 624 F Street, Pacific 
Building, near 7th Street. Washington, D. C. 



allpiping. Price $2.25. Size 12 inch. For bookonthelevel 

C F RICHARDSON & SON, 

I'. O. Box On, ATHOI,, MASS., U.S.A. 

PHYSICAL AND SCHOOL APPARATUS^ 
TOEPLER HOLTZ 

SELF CHARGING 
MACHINE 

For School, College or 
X Ray work. 

Ht3P* Circular free. 

E. S. RITCHIE & SONS, 

Brookline, Mass. 

SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired bact number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts oi 
the country. 
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On receipt of ten cents in stamps (practically 25$ of re- 
tail price) we will send youoneofourj^in. Auger Bits. 

^-Inch AUGER BITS 



A fine cutting tool, perfect clearance, especially good 

in hard wood and for end boring. 

J3F" Send for Circulars *' S A," l<"ree. 

THE FORD BIT CO.. Holyoke, Mass. 



^WELL DRILLING MACHINERY 

MANUFACTURED BV 

WILLIAMS BROTHERS. 
ITHACA. N.Y. 
| MOUNTED OR ON SILLS, FOR 
I DEEP OR SHALLOW WELLS, WITH 
\ STEAM OR HORSE POWER 
SEND FOR CATALOGUE 
■ADDH££5 WILLIAMS BROS.ITHACA, N.Y, 




Drop * Forging 

In all its branches done to order. 

Send ua samples to figure on. Our work is equal to the 

best done in this country. We make a specialty 

of very intricate work. 

BACXALL-LOUD BLOCK CO., 

1 (?i Commercial Street, - . BOSTON 



ONLY ALL 
WROUGHT STEEL 




Belt « pulley 



in the World. Unbreakable, very 

.light. Positively safe. Extremely 
Vhiah speeds. Perfectly balanced any 
Ispeed. Cheap first cost and power 
■saver. Steel bushings to fit any 
phaff. Up-to-date dealers will se- 
cure, territory. 1P^° For price and 
description, write 

\Ifffl!TO*N PTTI.LFY CO. 
I8tb and Hamilton Sta, Pbila.,Pa 
83"" See Scientific American, Feb. 6, 1897, page 84. 

CROOKES TUBES AND ROENTGEN'S 

PhotograDhy.— The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crookes tubes. Scientific American Supple- 
ment, No?. 181. 18!>, '-J3S. 243. *44, 7 Shi. 7*»;>, 
!M».i.!tS0.1»50, 1054, 1055, 1056. 1 057, also 
scientific American. Nos. 7* M, 1 and 14, vol. 74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Crookes tubesand 
the experiments performed with them. Among them will 
be found Prof. Crookes' early lectures, detailing very 
fully the experiments which so excited the world, and 
which are nowagain exciting attention in connection 
with Roentgen's photography. Price 10 cents each 
To be had at this office and from all newsdealers. 



..STEAM.. 
ENGINEERING 

(Loco., Stat'y. and I 
Marine); Electricity ; j 
Mechanics; Mechanic- 
al and Architectural ; 
Drawing; Plumbing; 
Architecture; Mining; 
Civil Engineering in ! 
all Branches. 

The International 
Corresponds nee Schools 



BY l 

1MAII 



To Steam.. 

..Engineers, 

Machinists, Electrical 
Workers, Civil Engi- 
neers, Draughtsmen, 
Steam Fitters, Miners, 
Carpenters, Plumbers. 
References Every w here. 
Semi for Circular. 
State Subject you vnxh 
to Study, 

B. 942 Scranton, Pa. 




DYNAMOS 

FOR ELECTRIC LIGHTING. 

Special low prices to boom 
business. 
8 light 16 c.p. 110 volt dynamo $26. 5G 
10 « 16 " 110 " " 838.00 

Other sizes, up to 75 lights, 16 c. p. 
High grade machines. Satisfaction 
35 guaranteed. Electric motors % to 
7 h. p. any voltage. Storage bat- 
teries for all purposes. Roth Bros. 
= & Co., 30-34 Market St, Chicago, 111. 



THE IMPROVED GAS ENGINE. 

Two cylinders in one casting. 
Occupies less space and weighs 
less for its power than any engine 
made. Can be used wherever pow- 
er is required. Either sta- 
tionary or marine. No fire. 
No heat. No smoke. No li- 
censed engineer required. 

83P™ Send for catalogue. 
SINTZ GAS ENGINE CO.. 
Grand Rapids, 
Mich., U. S. A, 





This beats Wind, Steam, or Horse 

Power. We oner the 
WEIiSTICR 2J*£ actual horsepower 

GAS ENGINE 

for S; 1 50. less 10« discount tor cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
therefore we can make the price. Box- 
ed for shipment, weight 809 pounds. 
Made for Gas or Gasoline. 

H3^~ Write for Special Catalogue. 

WEBSTER M'F'G CO., 

1074 West 15th Street, CHICAGO. 



EBER G»S9i!! E ja! l " E 



WLvh.11 wnw 4tol00 
For use in any place H. P. 
or for any purpose re- 
quiring power. Only a few 
minutes' attention required 
each day. Guaranteed cost of 
operation is 1 cent per horse 
power per hour. The simplest, 
most economical, and best; 
power. WE BE IE (JAS X- 

GANOIjINE ENGINE CO. 

402 Southwest Boulevard. Kansas City, 
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ARMSTRONGS * PIPE ^THREADING 

— ASD- 

CUTTING-0FF MACHINES 



Both Hand and Power. 

Sizes 1 to 6 inches. 

Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters, stoats and Dies 
itnirersa-ily acknmuletined to be 
THE BEST. t&~Setld for catalog. 

THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 



THE OBER LATHES 



"WOLVERINE" GAS an° GASOLINE 

PNGINPQ STATIONARY 
CNUlnCO, and MARINE. 

The " Wolverine "is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
utelysafe. Manufact'dby 

WOLVERINE MOTOR WORKS, 

IS Huron Street, 

GRAND RAPIDS, MICH. 

GAS OR UAPOR ENGINES 

% and % H. P., 
For Row Boats or Stationary Work, 

No Fire. Absolutely Safe. 
High Grade and Low Prices. 

% H. P. Pumping Outfits. 

All sizes Stationary up to 25 h. p. 
t^~ Send stamps for descriptive 
matter and prices. 

PIERCE ENGINE CO., 17 N, 17th St., RACINE, WIS. 
SCREW -CUTTING L>IE HEADS 

SELF=OPENING and ADJUSTABLE. 

The best die head on the market. Some ad- 
vantages over "others," viz.: They are 
smaller, stronger, more compact, have no 
levers to spring, cannot be clogged by 
chips, are always reliable, and the prices 
are right, ffiy Send for descriptive circu- 
lar " S. /I." Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 
Geometric Drill Co., New Haven, Ct. 

TTTTRnPFAM AninwT«.) ( 'HAS. CHURCHILL A CO, London. England. 
HUKUFEAN AGENTS. ] WHITE, CHILD & BENE Y, Vienna. Austria. 






^Patented. 



For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, Kile, Knife and Chisel Han- 
dles.Whiffletrees, Vokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

tt3T* Send for Circular A. 



The Ober Lathe Co., (ham in Falls, O., U.S.A. 



HALF A CENTURY OF CYCLES.— AN 

interesting history of the cycle from its origin up to the 
present time. The ti rst crank-driven bicycle. The 
" bone-shaker " and its successors. The tricycle. The 
modern wheel. Cycle building a science. Points of im- 
provement. The Dneumatic tire. A hand and foot, cycle. 
With 9 illustrations. Contained in Scientific Ameri- 
can Supplement, No. lOl'-i. Price lOcents. To be 
bad at this office and from all newsdealers. 
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Cbe Scientific .American 

PUBLICATIONS" FOR 1897. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

Scientific American (weekly), one year, - - $3.00 
Scientific American Supplement (weekly), one year, 5.00 
Export Edition of the Scientific American (month- 
ly) in Spanish and English, ----- 3. 00 
Building Edition of the Scientific American 

(monthly), 2.50 

COMBINED RATES 

in the United States, Canada, and Mexico. 

Scientific American and Supplement, - - _ 7. 00 

Scientific American and Building Edition, - - 5.00 
Scientific American, the Supplement, and Building 

Edition, 9.00 

Terms to Foreign Countries. 

The yearly subscription prices of Scientific American 
publications to foreign countries are as follows: 



U.S. 
Monej. 



Scientific American (weekly), - $4.00 

Scientific American Supplement (weekly) 6.00 
Building Edition of the Scientific Amer 

ican i monthly), - 
Export Edition of the Scientific Amer- 
ican (monthly) in Spanish and Eng 
lisb, 



English 
Monej. 

S s. d. 

16 5 

1 i 8 



3.00 12 4 



3.00 12 4 



Combined Rates to Foreign Countries 



Scientific American and Supplement, - 8.50 
Scientific American and Building Edi- 
tion, 6.50 

Scientific American, Scientific American 
Supplement, and Building Edition, - 



1 14 



11.00 
Proportionate Rates for Six Months. 



The above rates include postage, which we pay. Re- 
mit by postal or express money order, or draft to order of 

MUNN Jt CO., 361 Broadway, New York. 



© 1 897 SCIENTIFIC AMERICAN, INC. 



March 13, 1897.] 
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JUST PUBLISHED. 

THE PRACTICAL MANAGEMENT 
OF ENGINES AND BOILERS, 

Including Boiler Setting, Pumps, Injectors, Feed Water 
Heaters, Steam Engine Economy, Condensers, Indica- 
tors, Safety Valves, Slide Valves, Governors, Steam 
Gauges, Incrustation and Corrosion, etc. 

A Practical Guide for Engineers and Firemen. 

By W. Barxet Le Van. 
49 illustrations. 267 pages. Price $'2.00. 

PHILADELPHIA BOOK CO., 

91 S. Ninth Street, Philadelphia, Pa. 

Catalogue of Mechanical and Electrical Books free. 



ALCO VAPOR LAUNCH 



Engine and Helm Controlled from Bow 
Latest improved and only 12 to 1 Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 3, 5 an d 7 horse power. 



No licensed Engineer or Pilot required. Speedand Safety 
Guaranteed. No Dangerous Naphtha or Gasoline used. 
Marine Vapor Engine Co., Jersey City. N. J. 




Boats, Skiffs, Canoes, Launches 

High grade Sporting, 
Athletic, Gymnastic, and 
Boating Supplies. My 
prices are from 15 to 25 
■ &u a,v-4r^*-^'-^' 1 -'-- per cent, lower than other 
reliable dealers. B3T" Catalogue on application. 

SECONU-HAND LAUNCHES ALWAYS ON HAND. 

Witt. WOOD, 15 West 125th St., New York. 




IQNITOR /MOGUL 



MARINE CAS ENGINES. 



Launches. M 



t NO INSPECTION, BOlLErVFIRE.HEAT, SMOKE OR 000R. 
tJ/Mkll^iT^D VAPOR ENGINE AND POWER COMPANY 
pflVjlNl I Lir\ 6RAH0 RAPIDS. MICH. 5 END FOB CATALOGUE 



Jfre you Tond of Rowing? 

The pleasure of boating can be wonderfully increased 
by fitting your boat with 

BALL-BEARING ROWLOCKS 

They can be easily fitted to any boat, are beautifully 
finished either in polished brass or nickel plate, wearing 
parts are made or case-hardened steel, tb ree point ball 
bearing and are guaranteed to last a lifetime. To intro- 
duce I will deliver them to any point for $4 per pair. 
F. It. EDWARDS, Box 30S, Buffalo. N. V. 



Horse Carts 

12 STYLES. 

NARROW & U 2&4 

WIDE Tires. Vwheels 

Popular Prices. Low 

rates of freight from our 
works, Tatamy, Pa., to all 
points. HOBSON CO., 
No. 4 Stone St., New York. 




AUTOMOBILE CARRIAGES: THE 

Paris- Bordeaux- Paris Race of.— Brief account of the 
performance of the vehicles that obtained the prizes in 
the competition instituted by the Petit Journal. With 
9 illustrations. Contained in Scientific American* 
Supplement. No. 1 0**23. Price 10 cents. To be had at 
this office and from all newsdealers. 

"GERMANY. 

A firm dealing in imported technical goods 
and well known among German industrial 
establishments, which is located in the Center 
of the Industrial District, desires the sole 
agency for the introduction of suitable Ma- 
chines and other Technical Articles in Ger- 
many ; only first class articles will be consider- 
ed. First class references will be exchanged. 
For further information address T. 3901, care of 
RUDOLF MOSSE, COLOGNE, GERMANY 

ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 

"VENI, VIDI VICI," 

SUNART MAGAZINE, 

SUNART FOLDINGS 

Send for Illustrated Cata- 
logue— 2 cent stamp. 

SUNART PHOTO CO., KOCHKSTEIl. N. Y. 





should subscribe for the 

Scientific American 

He cannot afford to be without it any more than 
the doctor can dispense with the Materia Medica. 
It is the leading scientific publication of the 
world and is everywhere acknowledged as the 
standard authority on every subject pertaining 
to science in all branches. It consists of sixteen 
large pages, profusely illustrated, and contains 
articles by the most eminent writers on the 
mechanical arts. It is a weekly record of new 
patents and inventions, and is indispensable to 
every person who is interested in the progress 
and improvement of manufactures and means 
of manufacture. 

$3.00 a year, $1.50 for six months. Remit by 
check, draft, express or money order payable to 

M'JNN & CO., Publishers, 
361 Broadway, New York City. 




Improve Your Writing! 

use a "Daugberty Uisible" 
typewriter. 



'rice 



$75 



Simple, Durable. Is a Saver. 

Has Everything in Sight. 

Machines on Trial. Send Reference. 

THE DAUGHERTY TYPEWRITER CO., KlTTANNlNG, Pa. 



New York Agency: C. C. W. Peck, 150 Nassau St. 



Locust and Main Streets. 




EXCHANGE, 

\ li Barclay St., New York, 
M56 Adams St., Chicago. 
38 Court Sq., Boston, 
818 Wyandotte Street, Kansas City, Mo. 

We will save you from 10 to 50 per cent, on Typewriters 
of all makes. ^W Send lor Catalogue. 



THE NATURE OF MUSCULAR CON- 

traction— By Prof. T. W. Engelmann. An inquiry into 
the nature of muscular contraction and the causal con- 
nection of the mechanical, chemical, thermal, and elec- 
trical change? that compose this complicated vital pro- 
cess. A Oroonian lecture delivered at the Royal Society. 
With 2 illustrations. Contained in Scientific Amer- 
ican Supplement, Nos. 1O0JS and 1009. Price 10 
cents each. To be had at this office and from all news- 
dealers. 



Model Locomotives 

Complete Sets Castings for latest l>esign Ex- 
<^OQQM press Locomotive. N. Y. Centra) 

9il«' Pattern. t^~ Send 4c. /or Catalog. 
CS. H. OIjNEY, 166HerkimerStreet, Brooklyn, N. Y. 



Hawkins* New Catechism of Electricity 

a pract ical treatise 

for Engineers, Electricians, 
Wiremen and Amateurs. 550 
pages, 300 i Hustrations, bound 
in leather, pocketbook form, 
gold titles and edges. Strict- 
ly " Up-to-Date." Postpaid, 
,$2.00. Theo. Audel & Co., 
63 Fifth Avenue, New York. 





Manufactory Kt<tabli*lie<l 1761. 
LEAD PENCILS, OOLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS" MATERIALS. 

78 Reade Street, - - ■ New York, N. Y. 

Manufactory Established 17t»l. 




COPY LETTERS 

fifteen a minute, all legible, use my im- 
proved automatic copying machine. 
g&~ Send for illustrated circular. 
JOHN H. ANDERSON, 
91 O Monndiiock, CHICAGO. 



Stop-over Privilege 
at Washington* 



A ten day stop-over at Washington, D. C, is now 
granted on all through tickets between the East and 
West, via Baltimore & Ohio RR. Stop-over will also be 
granted on the return journey made on round trip 
tickets within the final limit of such tickets, but not ex- 
ceeding ten days. Passengers will deposit their tickets 
with the Ticket Agent at B. & O. RR. Station in Wash- 
ington, who will retain them until the journey is to be 
resumed, when they will be made good for continuous 
passage to destination by extension or exchange. This 
arrangement wdl doubtless be greatly appreciated by 
the traveling public, because it will permit the holders of 
through tickets to make a brief visit to the National 
Capital without additional outlay for railroad fare. 




EGO MAGNETO WATCH- 
MAN'S ELECTRIC CLOCK. 

Indorsed by all Insurance Companies. 

U3T* Write for Catalogue. 

ECO MAGNETO CLOCK CO. 

624 Atlantic Ave., Boston, Mass. 



ACETYLENE APPARATUS.— ACETY- 

lene number of the Scientific American Supple- 
ment, describing, with fuli illustrations, the most 
recent, simple, or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used bv the microscopisr and 
student; its* use in the maeic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement, No. 1057. 
Price 10 cents. To be had atoffice. 



WANT TO SUCCEED? 

Then use the NEW STYLE SUCCESSFUL INCUBATORS. 

They succeed where others fail. 

I This due to their new system of 

J ventilation ; new method of gen- 

I eratingmoisturejandthe positive 

I action of the new self regulator. 

* Sold, under positive guaranty. 

g All about these and other things 

f forpoultrymeninournew cata- 

• .: jp* Lo£ue and Book on Poultry. 

" Sent for 6cts. in stamps. Address, 

DES MOINES INC. CO. Box 75 DES MOINES, I A 

MONITOR INCUBATOR 

Illustrated Catalogue for stamp. 

Medal and Diploma Awarded at the World's Fain 

A. t\ Williams, 61 Race St. Bristol. Ct 





THE POCKET KINETISC0PE. 

A series of nearly 10U half-tone pictureaso manipulated 

in the hands that the objects move and perform as 

though they were alive. Size 2x\%x% inches. Some of 

the subjects among a large variety now ready are : 

The Ballet Scene, The Laughing Scene, 

The Boxing Match* The Kissing Scene. 

Minerva in her Famous Dancing Scene. 

To those mentioning this paper we will send one of the 

kinetiscopes for 10 cents postpaid, larger size 25 cents. 

Address CHAFFEE & SELCHOW, Manufacturers of 

Toys, Games and Novelties, 451-456 West 125th St., N. Y. 



HARDTMUTH'S 



"TRofo si snoot*' 



DRAWING 
PENCILS 

AND 

'COPYING 



are the Best Pencils manufactured in pcuPlI C 

the world. Every arcnitect, draughts- rLIMUILo 
man, engineer, copyist, CS1 ♦ ^/iL, T, AA ,_^_ ~ 
clerk, and everyone using m\\ [Y iT^T^TTIl !■■* 
pencils, should try the J* W #/V \r 4-V VWV 
Once tried, always used thereafter. For sale by all Sta- 
tioners and Artists' Material Dealers. pT" Sample free 
on app lication. FAVOIC, RUHL *V CO., Importers, 
l£l West Houston Street, New York. 




COMPLETE ELECTRIC 

Railway, with battery 
and track. Car made 
of polished brass. A 
perfect working model 
Weigh 1 5 lbs. Circular 
track, 3 ft. diameter, 2 
in. gauge. Sent on re- 
ceipt of price, $3.00. 
CARLISLE & FINCH, 
Cincinnati, Ohio. 



DON'T BE 




POOR » 8ao0a 



year easy. 

Ladies or Gents taking orders FOLDING, 
VAPOR BATH CABINET, 50,000 sold. Everybody 
sick or well, buys. Business Men, Families, 
Physicians. Turkish, Russian, Sulphur, Medi- 
cated Vapor Baths at home. No Bath Tubs or Dr. 
bills. Renovates system, prevents disease, obesi- 
ty. Cures without Medicine, Colds, Rheumatism, 
La Grippe, Neuralgia, etc Produces Cleanliness, 

Health and Strength. Beautifies complexion. 

Guranteed. Made of best Antiseptic Rubber Cloth : coppered 

frame. Wt. 5 lbs. Price JJ5.00. Wholesale to Agents. Book free. 

W. WORLD MFG CO., COLUMBUS, O. 



' APPARATUS 

INFLUENCE. MACHINE., POL. OAK 
GLASS CASE. 4 PLATE ZA inchOIAMETER 
3100. 6 PLJ$150. SMAUER.id LARGER MACHINES- 
— — ^. -"^ MACHINES TOR PHYSICIANS USE.. SPLCIAL MACHINES 
s " ._** TO ORDER F0RMEDICAL AND SCHOOL PURPOSES. 

WOOD I. Rat reedsborc wis. us. a 



Grade 




BICYCLFS 



for Men, Women, Girls & 
Boys. Complete line at 
lowest prices ever quoted 
$100 "Oakwood" for $45.00 
-15 "Arlington" " $37.50 
.j5 " " $25.00 

$20 Bicycle " $10.75 

$75 " Maywood " 
simplest, Strongest Bicycle on earth - $32 CO 

Fully guaranteed. ShippedanywhereC.O.D. with privi- 
lege to examine. No money in advance. Buy direct 
from manufacturers, save agents' and dealers' profits. 
Large illustrated catalogue free. Address (in full) 
Cash Buyers'Union, 162 W. Van Buren St. B.I 31 Chicago 



TO MANUFACTURERS! Ll^olll 

of Messrs. Breymann & Hubener, of Hamburg, having 
branch houses in the principal cities of Chili and the 
Jja Plata countries, are large contractors for the pur- 
chase and erection of machinery and plants of all kinds, 
and are desirous of representing flrst-class American 
manufacturing Arms in all lines, whose products are 
suitable for South American markets. They employ 
experienced traveling salesmen and engin eers and have 
exceptional facilities for the introduction of American 
goods, machines and appliances. They invite corre- 
spondence and catalogues, with prices, etc., which 
should be addressed to their New York representatives, 
Dflacnmp & Co., 10!S Worth Street, New York 




WOODEN TANKS. 



For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

w. K V.A i,i>\vi;im. c:o.. 

217 E. Main Street, Louisville. Ky. 



THE ORNAMENTAL IRON INDUS- 

try.— Description of the method of manufacturing 
wrought, iron into(ornamental and artistic forms. With 
9 illustrations. Contained in Scientific American 
SUPPLEMENT. No. 10*20. Price 10 cents. To be had 
at this office and from all newsdealers. 



Have ^ou read about THE COMET $2.50 to $6.00. 

SpRAYERSSSRS 

Ktw M m 1 Send postalcard for free cata.A har- 
vest foragts, writetoday. H, B. RUSLER,Johnstown,0. 



The South Texas Coal and Oil Co. will contract with 
some practical Mining lHaii for the mining and 
loading of 300 to 500 tons of coal per day, on a basis 
of price per ton. Mines located Garrison, Texas, 
thoroughly equipped with hoist engines, mine cars, iron 
tracks and necessary development. Proposals solicited. 
Address, Alexander Sampson, Galveston, Texas. 



k! 



ARB0RUNDUM 



■hardest abrasive known. emery and 
■Diamond Powder substitute, in flour; 

nPOWDERrCRYSTALrWHEELrSLAB &HONE. FORM. 
iCARBORUNOUM CO. MONONGAHELA CITf. PA . US./!. 



INCUBATION! 

r- is the first step in the poultry I 
business and much of future sue- J 
cess depends upon its complete- T 
ness. There is no failure where V 
RELIABLES INCUBATOR? 
is used. It is fully warranted and • 
is the product of twelve years of J 
experience, it has never been beaten in a < 
Show. It is not like its competitors— it is better. \ 
We tell why in new book on poultry. Send 10c for it. I 
REL IABLEjNCUB_ATOR AND BROODER C0..Q UINCY- ILLS. ; 




IfDAETIIQEDTDAPIIUPQU/CDIfC DUCIUCCI nCU Society for the Utilization of the Water 

IVKHr I UDCn I KHbUNUO IT ClfnX KntlNrtLUtN. power of the Rhine N/Bale, Switzerland. 

10,800 H. P. NOW AVAILABLE, TO UK INCREASKD TO .JO. OOO H. P. 

The Company is in a position to let electric energy at exceptionally cheap rates and on the most favorable 
terms. They also oiler to applicants wishing to establish themselves near the works, suitable land on either the 
German (Badish) or the Swiss side of the Rhine, in the vicinity of important railway lines. Cheap labor. 

For further information please address TUe Manager, Kraftubertragungswerke, Rheinfelden, Switzerland. 



Study 

Law 

at 

Home 



Instruction by mail, adapted to everyone, 
Methods approved by lead- 
ingeducators.Experienced 
and competent instruct- i' 
ors. Takessparetimeonly. 1 
Three courses— Preparato- (j 
ry, business, college. An op- 
portunity to better your cou-J 
dition and prospects. Stu- 
dents and graduates 
everywhere. Seven 
years of success. Full 
particulars free 
SPKAGUE corresponded 

171 Telephone Building, DETROIT, SUCH. 




NAZARETH INDUSTRIAL SCHOOL, 

Ki'onxville N. Y. 

UNDER THE CHARGE OF THE SISTERS OF 

ST. JOSEPH OF NAZARETH (EPISCOPAL). 

Industrial training for girls of good character to ren- 
der them self-supporting. 
Terms $150 a year. No vacations. 



MfinCI MA VCD I make Models for Electrical and 
ITIUUCL ITIHIVull Mechanical Appliances, also fine 
machinery. M. SANGER, 36 Cortlandt St., New York 



ICE 



>l ACH I N US, Corliss Engines, Urcwei'H, 
and Bottlers* Machinery. The Vilter 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis. 



VV A NTED.-A partner to take part interest in getting 
out a Patent for a new sash lock. Address, C. Ridley, 
W. Tampa, Fla. 



<J* CAAA We offer cash for simple ideas, patented 
3>*Jw ww or not. Send 10 cents to cover postage 
and expense, and we will send plan and particulars. 
H. H. FRANKLIN MFG. CO., Syracuse, N. Y. 



„ „ . _ ITT _ 

TYPE WHEELS. MODELS ^EXPERIMENTAL WORK. SMALL MAC* 
N0WELT1E5 tk ETC. NEW fORg STENCIL WORKS IQO NASSAU ST NT. 



EXPERIMENTAL MACHINE & MODEL 

Work. First-class equipment. Secrecy guaranteed. 
H. ROBINSON & CO., 516 Southern Boulevard, N.Y.City 



nC ACNESS & HEAD NOISES CURED. 

IIP llPOur INVISIBLE TClil ,-lp when all else fails 

■#HMFbB asfrlasaEs help eyes. NOPAIN. Whispers heard. PI|p*C 
8eadtoF.Hlseox.Co,, g^g K'way, N. V., for Book and Proofs rflCC 



Pattern Maker's Gouges, Wood- 
' BROS, workers' Chisels, Gouges, Turning 
i e T rri Tools. tW Send for Price List. 
3lLLL BUCK BROS, MILLBURY, MASS. 



BAND FASTENERS VlSfSH 

A. P. Dickey Mfg. Co., Racine, Wis. 



X Ray Apparatus 



.V.BAILLARD, 106 Liberty Street, N . Y. 




WORTHLEY STALL WORKS 

53 Elm Street. Boston. Mas*. 

Have sold 9,000 of his Patent 25 lb. Slow 
Feed Oat Manger. Price $1.00. 



DIXON'S 



Write the Smoothest and 
Last the Longest. 

American Graphite Mention Scientific American 

Pr-Mnii c aIKi send le ce nts for samples 
b V§ \ji |L9 worth double the money. 

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 




ICE-BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfail, 
\i.E. Contained in Scientific American Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



Experimental Science 

By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 




840 pages. 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable him to comprehend the great im- 
provements of the day. It furnishes sug- 
gestions for hours of instructive recreation. 
Send for illustrated circular and 
complete table of contents. . . . 

MUNN & CO., Publishers, 

Office of the . . . 

SCIENTIFIC AMERICAN, 
361 BROADWAY, - NEW YORK. 
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litfttoertisements. 



ORDINARY RATES. 



Inside Page, each insertion - 
Back 1'usre. each insertion - 



• - 75 cents a line 
SI. 00 a line 

VST 1 For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must he 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



t ribune « R icycle 



Tested and True. 




The Eitsient Running; Wheel in the World. 

BE^~ Send for Catalogue. 

THE BLACK MFG. CO., ERIE, PA. 



Nickel Silver 
Watches^**- 

We are casing all sues of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 

Trump Cyclometer, 

the 10,000 mile wheel recorder, 
are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch Co. 

WATERBURY, CONN. 



AMERICAN SCREW CO. 

THE ONLY MAKER OP THE 

New Gold-Forged Wood Screw 

B^** Seiia for Sample. 



Factories: Providence, R. I. Leeds, Eng- 
land. HAMILTON, ONT. 

AGENCIES: 

New York, 94 Chambers St. Chicago, 19 Lake St. 
Baltimore, 14 VV. German St. SanFrancisco,23Davis St. 
Philadelphia, 518 Commerce St. Boston, 36 Pearl St. 






_ca 

CHICA60ILIUSA- 



.^..^■.^■.^..^..■^.^..^..^.^.A.A.A,,^. 



Boiler and Pipe Coverings. 



Fire=Proof. 

Asbestos Materials 

of all kinds. 

Wicking, Fibre, 

Mill Board, 

Felt, Packing, Cement, 

Liquid Paints, 

Roof Paints, 

Fire-Proof Paints, etc. 



Easily Applied. 



%stf sfo# 



The most EFFICIENT and DURABLE 
Non-Conducting Coverings in 
the world. 

We are prepared to 

take contracts for apply- 

. ing Steam Pipeand Boiler 

' Coverings in any part of 

the United States. 



H. W. JOHNS M'F'G CO., 

87 MAIDEN LANE, NEW YORK. 



CHICAGO. 



PHILADELPHIA. 



BOSTON. 



Cbe « 
Wbeckr 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns 
Letters-Patent No. 463,569, 
granted to Emile Berliner 
November 17, 1891, for 
a combined Telegraph and 
Telephone, covering all 
forms of Microphone 
Transmitters or contact 
Telephones. 



Reform Saddle 

Built to 
Sit on, 
Dot to 

Straddle 

Shaped to afford the rider a natural support and over- 
comes all saddie soreness. Specially recommended for 
ladies. Indorsed hy eminent physicians. A Practical 
saddle f •rali riders. Write for catalogue andbe convinced. 

If your dealer cannot supply you, write the 

Wheeler Saddle Co., 191 Lamed St. (E), Detroit, Mich. 




Cbe Rennelly Protractor 

and Over 4,000 Other Cools 

are illustrated, described, and priced in 

Our new mi Catalogue. 

Tt is a book of 710 pages, ioix7i in. mailed 
free to anyone mentioning this paper, and send- 
ing us 35C. Discount sheet with each book. 

irtortCGOmeRY # GO., makers of fiigb 
Grade tools, 10$ Tulton St., new York City. 



PRIESTMAN SAFETY OIL ENGINE 

"A thoroughly successful commercial En- 
gine using a Safe Oil."— Franklin Institute 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reliable, Safe, Economical, 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 
PRIESTMAN & CO.. Incorp'd, 
330 Bourse Bldg., PHILADELPHIA, PA. 








DAMAGE 

TO 

PROPERIY 

AND 

LOSSOF-XJIB 

AND 

TO-FERSONS 
CAUSEDBV 



STEViBOIIIR-EXPLOSIOTiS 

J^'ALLEN'PBBnJmT 'W-B'RtaNKIIH.VlCEPRESIDJMT 
J.B.PIERCB.SECRETARV F-B-ALLEN-2PV1CE PRESIDENT 



IMPERIAL BALL BEARINC AXLE 

A written guarantee with each set of axles. 

97 PATTERN 

S.OOII sets in use. 
Indorsed by the leading 

carriage builders. 
Reduces friction 75 per 
cent. One horse can do the work of two. Mechanically 
perfect. Can be put on old or new work. 

f^~ Write for our Illustrated Catalogue and Testimo 
nials, which we send free on application. Imperial Ball 
Bearing Axle Dept., 1 84-1 90 Lake Street, Chicago, III. 




it 3 Price 



Bicycles, Watches Guns, BuggieB Harness, 
Sewing Machines Organs rfanc Ssfee,Tooli 
Scales of si 1 Vi>rietie< ai * \ "00 oui&a'srt.dea 
Lists free Chicago Scale Co , Chicago 111. 




Guesswork makes yoor paint of the best materials. The 
Ingredients in hand-mixed paints are shovelled in ; result, an 
excess of some constituents — a deficiency of others, causing 
the paint to wear off in a short time. PATTON'8 Pure f 
Liquid PAINTS are made in exact proportions — of most 
durable materials. Patton's Paints are best, longest wear- 
ing — have most lasting colors. Durability guaranteed. 

Prices from 75c. gal. by barrel, to $1.50 single gal., freight i 

aid to any R. R. station east of Denver. Put ton'* House ' 

'alntlnje Model— new, patented— capable <.-* 20,000 color > 

combinations, free of agents, or maileJ for 10c." Hew to ► 

Increase the Size of your House with Palnl" free. 

Also Patton's Paint {white paste form) same quality. | 

JAS. E. PATTOfJ CO., Milwaukee, Wis., U. 8. A. 



JHJ I KJ 



f 



I-^:*iii!»)fet-; 




Unequalled, Unapproached. 



STANDARD OF THE WORLD. 

'100 to a " alike - 

POPE MFG. CO.. Hartford, Conn. 

Catalogue free from dealers or by mail 
for one 2-cent stamp. 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond. M.D. A val- 
uable and interesting paper in which the eubiect is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The useof 
the cycie by persons diseased. Contained in Scientific 
American Scpplemknt, No. 1110*2. Price 10 cents. 
To be had at this office and from all newsdealers. 



IFSS0PS STEEL th b e e v /t ry 

U 1 - FOR TOOLS, SAWS ETC. 

WB OESSOP * SONS U° 91 JOHN ST. NEW YORK 



Improvements, 

NUMBER 

U - — 

REMINGTON 

STANDARD TYPEWRITER. 

Send for New Illustrated Catalogue. 



NEW 
MODELS 



REAL IMPROVEMENTS, 

NOT CHANGES MERELY, 

DISTINGUISH 

NUMBER 

the 



WYCKOFF, SEAMANS & BENEDICT, 

327 Broadway, New York. 



THE . . . 
CHARTER 




GASOLINE ENGINE 

is used for almost every 
purpose power is applied 
to under the sun, and is 
unequaled. 

Full particulars by addressing 
CHARTER GAS ENGINE CO. 

Box 148, Sterling, III. 



GRAND and UPRIGHT 



tfc 



Pianos 



i& 



New Styles just introduced, embody- 
ing many points of superiority. 

Various sizes and models. %W Send for catalogues. 

Boston. New York. Chicago. 




AUTOMATIC 



SEND . 

M0SSBERG& GRANVILLE M'F'G. CO. PROVIDENCE. R.I. 



The Best 
Machines for 
Keeping Time 

that it is possible to 
make are American 
Waltham Watches. 
Get either the 

"RIVERSIDE " or 
"ROYAL" movement. 

For sale by all retail jewelers* 
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<>ta iu,ism;i> is-13. 

The Most Popular Scientific Paper in the World 

Only S3. OO a Year, Including Postage-. 
Weekl J*»-5'4 Numbers a Year. 

This widely cii-cu la led and splendidly illustrated 
papet' is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity. Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terniri of Subscription. -One copy of the Scien- 
tific American will be sent for one year -52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollars by 
the publishers; six months, $1.50; three months, $1.00. 

Chili*. Special rates for several "names, and to Post- 
masters. Write for particulars. 

The safest way tc remit is by Postal Older, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. , Address 
all letters and make al! orders, drafts, etc., payable to 
MUMS ifc CO., 301 Itrniulwiiy. Xew York. 



£rfrntttif ^mertam JfttppLtmrirt 

This Is a separate and distinct publication from The 
Scientific America v, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of wnich are taken from foreign 
papers anc" accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography ArchEeoloey, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for the United Spates, 
'anada, and Mexico. $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
m ent, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

iMLJNN & CO., 301 Broadway, New York. 



guilcling gdttfrru. 

The Scientific American Building Edition is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty- two large quarto pages, forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant piatesand other fine engravings; illustrating the 
most interesting exampi es of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
nf a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

Wt'NN ifc CO., 301 Broadway, New York. 



Import fpitiott 

of the Scientific American, with which is incor- 
porated "La America Cientifica e Industrial," 
or Spanish edition of the Scientific American is pub- 
lished monthly, and is uniform in size and typography 
with the Scientific American. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. The Sci- 
entific American Export Edition has a large 
guaranteed circulation in all commercial places through- 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

$W Manufacturers and others who desire to secure 
foreign trade may have large and handsomely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 

IHUNN & CO.. Publishers. 

361 Broadway. New York. 



PRINTING INKS 

The Scientific American is printed with CHA8. 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 
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